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I. INTRODUCTION 

Fire Station 24 Is a 3 bay fire station located In the central portion 
of Kansas City* Missouri; however* the original design for this project was 
for a different site and for a 2 bay station. For this semi-rural site the 
City retained Mldgley Shaughnessy Flckel and Scott Architects to provide 
architectural services. 

Towards the end of completing the contract documents for this station, the Gas 
Company notified the City that It would cost them approximately $35,000 to 
have a gas line Installed to service the site. The City began looking at 
alternate energy sources and through the Initiation and encouragement of 
Cleve Humbert, Assistant City Architect ir. charge of Maintenance, solar energy 
became a viable option to be investigated. 

The most important criteria that the architects looked for In a solar system 
was simplicity and reliability. It was determined that an air system met 
the requirement better than a liquid system and that the Solaron Corporations 
experience and quality product gave them an edge over other companies. In 
November of 1975 a response was submitted to PON 1 requesting funding for a 
solar heating system. In April of 1976 the City was notitied the proposal 
was one of 34 proposals selected. Preliminary design was started In October 
1976 and construction documents completed in March 1977. In June 1977 City 
requested approval from 00E to relocate the fire station to 22nd and Hardesty. 
The revised drawings were completed and released for bids in September 1977. 

In December the City awarded a contract for construction and construction 
started in February 1978. The building was occupied by the City in April 
of 1979. 
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II. SUNNARY OF PROJECT INFORMATION 
A. General Information 


Owner: City of Kansas City* Missouri 

Contractor : D.F. Cahill Construction Co. 

4721 Denver Avenue 
Kansas City, Missouri 64130 

Operational Date : August, 1979 

Building: 

Type: Fire Station 

Area: 8,800 sq. ft. 


Location: 22nd & Hardesty, Kansas City, Missouri 

Meteorological Data 


Latitude: 29° N 


Climate Data: 

Winter Summer 

Avg. temp. (°F) 

41.0 71.7 

Avg. Insolation (ly/d) 

298 545 

Degree days (heating): 

4711 

Solar Energy System 


Application: Heating, 47%; hot water, 75 % 

Collector: 


Type: Air cooled, flat plate 


Area: 2808 sq. ft. 



Manufacturer: Solaron Corporation 

Denver, Colorado 80222 
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Storage : 

Type: l/2-1nch diameter rock 
Capacity: 1,428 cu. ft. 

Auxin lary/Back-up System : 

Heat pumps and resistance heating (operations area) 
Resistance heaters (apparatus bay) 

Electric heater (water) 


III. DESCRIPTION OF THE SOLAR HEATED FIRE STATION 

The fire station consists of two basic areas. The operations area (which Is 
also air conditioned) occupied by the firemen, and the apparatus bay occupied 
by the fire equipment. The operations area contains 2,800 sq. feet and the 
apparatus bay 6,000 sq. feet. A winter design temperature of 50° was 
established for the apparatus bay and 70° for the operations. 

The solar energy system Is based on a prototype model which has been In con- 
tinuous successful operation since 1957. There are three arrays of collectors, 
two mounted on the roof and one large array attached to the building. There 
are a total of 144 factory assembled modules 36 In. by 78 In. Each module 
has double tempered glass covers and a sheet absorber, with an air duct below 
the permanent black absorber surface. 

The solar collectors were designed as an Integral part of the apparatus 
bay. East and west screen walls were used to eliminate the awkward pro- 
file created by the three rows of roof mounted collectors. The fire 
station architect has been awarded a certificate of design excellence by 
the Midwest Concrete Industry Association for his conceptual development. 

The extent of collector shading caused by the screen walls was measured 
at Kansas State University with equipment capable of providing sunpath and 
solar angle information relative to radiant energy and shading calculations. 
From these measurements, it was established that throughout the entire heat- 
ing season between the hours of 10:00 a.m. and 3:00 p.m. , the maximum shad- 
ing was 1.5 per cent and between the hours of 9:00 a.m. and 4:00 p.m., the 
maximum shading was 7.6 per cent. 

The solar heating hardware installation was met with few difficulties. 

Adapting the collectors and related equipment to the building structure 


was carefully engineered during the development of construction plans. 
Other than a few se&l.'ot failures that allowed storm water to enter the 
building through the voof collectors, the Installation has proved 
satisfactory. Vandalism has occurred In that collector glass has been 
broken. Replacement was readily effected as the glass panels are of 
standard manufacture. 

Due to the hybrid temperature control Installation, the facility users 
have experienced occasional difficulty In setting room thermostats which 
control three sources of heat i.e. , solar heat, heat pump operation and * 
direct resistance electrical duct heaters. Future solar heating In- 
stallations should provide for single unit temperature control without 
regard to setting of multiple thermostats In each room or zone. 

Floor plans and building details can be found In Appendix A. 
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IV. DESCRIPTION OF THE SOLAR HEATING SYSTFM 


A. Solar Collector 

1. There are 3 separate arrays of collectors. Two of these 
arrays are mounted on the roof and consist of 24 collectors 
each. One large array extends from the roof to the ground 
forming the south wall of the apparatus bay. This array con- 
sists of 96 collectors. 

2. Total No. of Collectors: 144 

Total Sq. Ft. of Collectors: 2,808 sq. ft. 

B. Storage System 

1. Space Heating Storage consists of an insulated reinforced con- 
crete box 35'-4" long x 8'-7" wide x 8 1 -3-1/2** high con- 
taining 71.5 tons of 1/2" diameter crushed limestone. 

2. Hot water storage consists of 1 - 120 gallon glass lined steel 
tank. 

C. Air Handling Systems 

1. A.H.U. #1 (5600 CFM): moves air through collectors and storage. 

2. A.H.U. #2 (4200 CFM): moves air AHU #1 to operations area. 

3. A.H.U. #3 moves air from AHU #1 to the apparatus bay. 

0. Solar Hot Water Heating 

1. An air-water heat exchanger built into the ductwork preheats 
water for two 120 gallon electric water heaters. Water is 
stored in one 120 gallon tank. 

E. Automatic Control System 

1. Thermostats and other temperature sensing devices automatically 
regulate the water pump, air handling units, and the motorized 
dampers used to operate the system. 
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F. Auxiliary Heating Systems 

1. The operations area has three split system heat pumps with 
auxiliary electric resistance heaters. 

2. The apparatus bay has four 30 KW electric unit heaters. 

6. Data Acquisition System 

Fifty-Five sensors located throughout the Installation provide data 
on parameters such as air flow* air temperature* water temperature 
and sunlight striking the collector. These data are automatically 
stored on tape and sent dally to a data processing center for 
reduction, evaluation, printing and distribution. This monitor- 
ing subsystem will provide answers to such key questions as system 
efficiency and reliability, operating costs and approximate fuel savings. 

H. Modes of Operation 

The system has six modes of operation. 

1. Heating th p building with hot air from the collector. 

2. Storing heat by drawing heat from the collector through the rock 
box. 

3. Heating the building with heat stored in the rock box. 

4. Heating water by drawing air from the collector past heat ex- 
change coils and back to the collector. In this mode the build- 
ing and the rock box are bypassed. Water heating also occurs 
during modes (1),(2) and (3). 

5. Heating with the heat pumps . When the heating requirements of 
the building are more than can be supplied by the solar heating 
system, the auxiliary heat pumps automatically come on and pro- 
vide the needed heat. 
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6. Heating with electric resistance* When the heat pumps can no 
longer provide the heating required, the auxiliary resistance 
heaters come on. 

A schematic of the heating system and the six (6) modes of operation 
are shown In figures 1 - 6. Dashed lines Indicate air flow. 

Further details of the solar heating system. Including as-built drawing 
and diagrams, a description of hardware, a detailed sequence of opera- 
tions, and maintenance instructions are found in Appendixes B - E. 



c I CURE 1 SCHEMATIC DRAWING 
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HISTORICAL NARRATIVE OF THE PROJECT 

In June of 1976 e contrect was awarded to the City by ERDA. The following 
Is a summary of the sequence of events: 

A. Design 

1. Preliminary Design of the fire station and solar system started In 
September and was finished In October. 

2. Preliminary Design Review was held on October 20, 1976. As a re- 
sult of the preliminary design review the City decided to Investi- 
gate adding the capability of providing domestic hot water heating 
utilizing the solar system. 

e. Construction documents were started In September 1976 and completed 
In March 1977. 

4. Final Design Review was held on March 8, 1977. 

5. The City did not release the drawings for bidding due to a re- 
evaluation of their priorities within the Fire Department. 

6. In June 1977 the City asked ERDA for permission to relocate 
the fire station to another site with the stipulation that the 
solar system would remain basically unchanged. ERDA granted this 
request and new construction drawings were started. 

7. The revised construction documents were completed and released for 
bidding the 1st of September. 

8. The City awarded a contract for construction in January 1978/ 

9. Construction was delayed two months due to weather conditions. By 
the 1st week In May the footings and foundation walls were poured. 

10. Collectors arrived In May and were stored In a warehouse. 

11. Structural steel was set in place during July and August. 

12. The storage box was completed with the exception of the insulated 
wood lid in October. 
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Collectors were Installed during November. 

During January and February 1979 completion of the solar system was 
delayed due to the discovery that the rocks as Installed did not 
meet the sizes as specified. 

Approximately 75* of the rock that was Installed was 3/8" to 1/2" 

In diameter In lieu of 3/4" which was specified. After recalculating 
the static pressure and the contractor agreeing to Install larger 
motors on the fans authorization was given to complete the solar 
system. 

In May 1979 the building was completed. However, through the 
summer months final adjustments were made to the solar system with 
the acceptance test taking place In July* 


I 

i 

! 

! 

VI. DESCRIPTION OF THE OATA ACQUISITION SYSTEM 

In order to obtain Information necessary for evaluation of the performance 
and operation of the solar heating system throughout the year, 55 sensors 
were Installed within the system. These sensors were furnished by the 
government and Installed at government expense In accordance with the doc- 
ument. "SHC-1006, August 3. 1976; Instrunentatlon Installation Guidelines 
for the National Solar Heating and Cooling Demonstration Program." In 
Table 2, each sensor Is listed by a code designation and by the parameter 
measured. The number sequence In the code indicates the data groups In 
accordance with the following table: 

Number Sequence Oata Group 

001 to 099 climatological 

100 to 199 collector 

200 to 299 thermal storage 

300 to 399 domestic hot water 

400 to 299 space heating 

500 to 599 space cooling 

600 to 699 bulldlng/load 

Each sensor provides data to a Site Data Acquisition Subsystem (SDAS) every 

5 minutes around the clock. The SDAS digitizes the data and stores It on 

tape. Once a day the data Is sent by telephone to a Central Data 

Processing Facility where it Is reduced. Monthly reports are prepared. 

one of which Is sent to the City of Kansas City, Missouri. 

The monitoring system will permit the government to determine the follow- 
ing kinds of Information: 

* Savings In conventional energy resulting from the use of solar energy 

for heating and/or cooling. j 

* Portion of the total heating and/or coollnq load supplied by the 
solar energy. 

* Efficiency of the system in converting solar radiation Into useful 
thermal energy. 
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* Thermal performance and reliability of major subsystems or com* 
ponents over the demonstration,, period. 

Table 2 describes each sensor In terms of Its general location and the 
parameter that Is being measured. The specific location of each sensor 
can be found In the as-built drawing of the system found In Section 
IV Figure 1 Schematic Drawing of Solar Heating System. 
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TABLE 2 


INSTRUMENTATION FOR KANSAS CITY FIRE STATION DATA ACQUISITION SYSTEM 


Designation 


Measurement 


Climatological 

I 001 

Solar flux 

T 001 

Outside ambient temperature 

Collector 

T 100 

Collector inlet temp 

T 150 

Collector array outlet temp 

T 101 

Rock storage bed inlet temp 

T 151 

Rock storaqe bed outlet temp 

T 102 

Collector absorber temp 

W 100 

Collector array inlet flow 

U 101 

Collector array outlet flow 

EP 101 

Air handler unit 1 power 

Thermal Storage 

T 201 

Rock storage temperature - top 

T 202 

Rock storage temperature - middle 

T 203 

Rock storage temperature - bottom 

Domestic Hot Water 

T 300 

Temp inlet HW preheat coil 

T 350 

Temp outlet preheat coil 

T 301 

City water temp 

T 351 

Temp outlet preheat tank 

T 303 

Temp inlet to DHW tanks 1 & 2 

T 352 

Temp outlet DHW tank 1 

T 353 

Temp outlet DHW tank 2 

W 300 

DHW preheat loop flow 

W 301 

DHW demand flow 

W 302 

DHW mixing flow 

EP 300 

HW heater power DHW 1 & 2 

EP 301 

HW circulating pump power 

Space Heating 

T 450 

Temp return air 

T 400 

Temp outlet heat load 

W 400 

Personnel area heating flow 

EP 410 

Aux heating panel power 

EP 401 

Air handler unit 2 power 

EP 412 

Heat pump resistance heat 1 

EP 413 

Heat pump resistance heat 2 

EP 414 

Heat pump resistance heat 3 

EP 407 

Outdoor unit 1 


EP 408 

Outdoor unit 2 

EP 416 

Unit HTR 1 power 

EP 417 

Unit HTR 2 power 

EP 418 

Unit HTR 3 power 

EP 419 

Unit HTR 4 power 

EP 409 

Outdoor unit 3 power 

EP 405 

Air handler unit 3 power 

Bull ding/ Load 

T 600 

Operations PM ambient temp 

T 601 

Apparatus PM ambient temp 

T 602 

Supply temp heat pump FI 

T 652 

Return temp heat pump FI 

T 603 

Supply temp heat pump F2 

T 653 

Return temp heat pump F2 

T 604 

Supply temp heat pump F3 

T 654 

Return temp heat pump F3 

T 655 

Return temp apparatus RM 

T 605 

Supply temp apparatus RM 

W 602 

Heat pump FI outlet flow 

W 603 

Heat pump F2 outlet flow 

M 604 

Heat pump F3 outlet flow 

W 605 

Apparatus RM flow 
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VII. COSTS OF THE FIRE STATION #24 SOLAR HEATING SYSTEM 

Given in Table 3 are the estimated and the actual costs of the various 
phases of the project. 

Overall, the construction costs were $130,369. This figure Is $18,710 or 
about 16.76% more than the original estimates. Most of the additional cost 
was for general construction cost, and can be attributed to the lack of de- 
tailed drawings and lack of experience to draw on In forming the original 
estimate. 

Costs were shared by the federal government and the city government. 

The Department of Energy provided 88.48% of the total costs associated 
with the solar heating system. Thus, of the total amount of $174,372, the 
Department of Energy paid $154,282 and the City of Kansas City, Missouri, 
$20,090. The difference in the two sets of cost data (construction 
and total) is made up of architects fees, instrumentation cost, travel 
cost and miscellaneous city personnel costs. 

The contract was modified twice to cover cost increases. In May 1978, the 
dollar amount was increased by $18,710 (government share, 60.24%) to cover 
additional costs associated with the construction of the solar heating sys- 
tem. In July 1978, the contract was increased by $13,526 (government share, 
100%) to cover costs associated with the Site Data Acquisition Subsystem. 

The City is grateful to the Department of Energy for its willingness to 
bear these additional costs. 
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TABLE 3 


COST OF THE FIRE STATION 24 SOLAR HEATING SYSTEM 


CONSTRUCTION ESTIMATE ACTUAL 

a. Solar Equipment 

1. 96 A units 22,390 

2. 48 C units 10,857 

3. Hold down hardware cap strips and butyl 

seals 4,328 

4. Controls 6,958 



5. Field Supervision and testing 

5,000 




49,533 

~~ 59,1 95 

b. 

Solar panel Installation 
1. 144 panels 

8,640 

8,950 

c. 

Rock Storage 

4,320 

4,556 

d. 

Solar Equipment Freight Charges 

1,404 

included in 
item a 

e. 

Mechanical Provisions 

1 . Lined ductwork 

2. Fans (2 In original - 3 in final) 

11,232 

5,608 

12,849 

4,590 

f. 

General Construction 

1. Concrete fndn. and slaD 

2. Supporting Roof Structure 

3. Vertical enclosure wall const. 

4. Sheet metal flashing 

Misc. (steel stair, excavating) 

2,700 

6,000 

3,300 

800 

7,778.03 
16,250.96 
in above 
2,700 
1,650 

9* 

Subtotal 

93,537 

118,518.99 

h. 

Contractor's Overhead & Profit 

7,371 

11,850 

1. 

Construction Contingency 

J,380 


J. 

Escalation of costs to 7/77 

7,371 


k. 

Total Construction 

111,659 

130,368.99 


+ 18,709.99 


Difference 
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APPENDIX C 
WIRING DIAGRAM 
OF THE 

SOLAR SPACE HEATING 
AND 

DHW SYSTEM 


SKT-1 

















APPENDIX D 
SEQUENCE OF 
OPERATIONS OF THE 
SOLAR HEATING SYSTEM 
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j HEAT PUMP 

1 ENERGIZE F/HEATING OR COOLING 


SOLARON CONTROL PANEL HC0116 
WITH HC0022 OR HC0023 THERMOSTAT AND HC004 SUB-BASE 


SEQUENCE OF OPERATION 

I. SOLAR ENERGY AVAILABLE - when 40°F (-7°F) differential Is achieved 
between sensors Tco (In collector) and Tel (In return air duct - see 
specific plans), the following events take place: 

A. Storing Heat - Room thermostat not calling for heat. 

1. Differential thermostat In Solaron controller will activate 

"COLL" (collector) relay. 

a. MD1 (motorized damper) - will be energized and powered 
open to allow air to flow to the Inlet of the solar 
air handler blower (BWR), which 1* energized at the 
same time. 

b. HWP (hot water pump) is also energized at this time if 
the Tw sensor (aquastat cn water storage tank) is not 
satisfied (i.e. tank is less than 140°F). 

c. MD2 (motorized damper) will be energized and powered 
closed to prevent air from flowing to the auxiliary 
heating unit. 

B. First Stage Heating Is called for by room thermostat - W. & R H 
and sub-base system switch is set on "Auto" or "Heat". 1 

1. "HI" (first stage solar heating) relay is energized. 

a. "G" and "R" (fan auxiliary furnace) are energized, 
bringing on the heat pump indoor fan. 

b. MD3 circuit is energized, closing the damper from 

its fully open position to its partially open or fully 
closed position (field balancing required). 

c. MD2 opens as power through N.C. contacts in relay "HI" 
are interrupted. 

d. Relay contacts close circuit to Ts sensor which is still 
in an open circuit via the “COLL" relay contacts position. 

• *C. Second Stage Heating is called for by room T-stat. First stage 
is still "madPT if solar heat is available (i.e. "COLL" relay 
energized) when "H2" relay is energized, solar system will store 
heat while heat pump provides space heat. 

1. "H2" (second stage auxiliary heat) relay is energized, com- 

pleting the following circuits: 

@ Copyright 1977 Solaron Corporation, Denver, Colorado 
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a. MD2 Is powered closed. 

b. MD3 Is ^powered - opens full. 

c. "Rc" circuit Is completed to "Y" bringing on compressor 
In heat pump. 

d. "Rc" circuit to "6" Is still made keeping on auxiliary 
Indoor unit blower. 

e. "Rc" circuit *r> "R3" is completed. No additional auxiliary 
relays are energized at this time. 

0. Third Stage Heating Is called for by second room T-stat (or 
outdoor thermostat). "R3" circuit to "W3" is completed, bringing 
on resistance electric heating elements in the Indoor auxiliary 
unit ("R’’ to "Wi" circuit and "R" to W2 circuit In HC0116 are 
"made"). 

E. "Emergency Heat " (to be used only if directed to do so by 
your service repairman, in the unlikely event of a heat 
pump malfunction). When, the sub* base switch is put in this 
position the "Emergency Heat" relay will be energized. 

The "EA" relay will complete the circuit between "R" and "E" 
allowing the indoor auxiliary unit to bring on the electric 
resistance heat when there is a call for heat from the heat 
pump (H2 energized). 

II. SOLAR ENERGY NOT AVAILABLE. When differential between Tco and 
Tci drops to 25°F (-5°F) or less, the following takes place: 

A. "COLL" relay - de-energized . 

1. HWP de-energized, pump off. 

2. BWR de-energized, solar blower off. 

3. MD1 de-energized and closed. 

4. MD2 de-energized and open. 

B. Circuit completed to Ts sensor if "HI" relay is still energized. 

If Ts sensor is above 90°F set point, system will heat space 
from heat storage unit. If Ts sensor Is below 90°F set point 
circuit will be completed to "H2" relay and bring on the auxil- 
iary heating unit without the need for the second stage of the 
T-stat to make. 

III. S 'b-bas*. Switch Modes. 

A. Fan - "On-Auto" . 

1. "Auto" position will permit auxiliary indoor unit fan to 
cycle on and off to meet the heating demands of the system. 

@ Copyright 1977 Solaron Corporation, Denver, Colorado 
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2. "On" position will allow the auxiliary Indoor un<t fan to 
run constantly and allow MD3 (by-pass) damper to open fully, 
except when first stage heating Is required. 

B. Thermostat calling for Cooling (Sumner Operation) System 
switch on Wot "CocF. 

**1. First stage cooling: 

a. "Rc M circuit to "Yj" Is "made", on heating/ cooling ther- 
mostat energizing reversing valve In outdoor unit (for 
units with reversing valve energized for cooling) . 

b. "Rc" to "G" made; "R" to "G" made In HC0116 panel, brings 

* on heat pump indoor unit fan. 

2. Second stage cooling. 

"R" to "Y" contacts close. Compressor circuit Is energized 
to provide cooling. 

NOTES 

* Heat Pump Systems with reversing valve energized for heating can generally 
be wired as follows: 



Heat Pump Terminal 
Strip Equivalent 





**Heat pumps where the reversing valve is no£ energized for cooling use 
only one stage of cooling. 

DOMESTIC HATER 
HEATING 

Switch "Winter" Position 

Domestic water will be preheated anytime the system Is storing 
heat or heating from collector. 

Switch "Sumner" Position 

Domestic water will be preheated whenever enough solar energy is 
available to activate the system. When the stored water temp- 
erature reaches the set point of Tw sensor (about 140 U F) the system 
will shut-down until the stored water temperature drops about 10°F. 

) 

0 Copyright 1977 Solaron Corporation, Denver, Colorado 
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APPENDIX E 

MAINTENANCE INSTRUCTIONS 
FOR THE 

SOLAR HEATING SYSTEM 
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MAINTENANCE INSTRUCTIONS 


The following items should be performed semi-annually: 

1. Inspect V-belt and sheaves for wear, check belt tension. 

2. Inspect damper linkage. 

3. Clean or replace filters (more frequent if required) 

4. Oil pump motor with #20 non-deterg nt oil - do not over lubricate. 

5. Oil AHU blower motor with #20 non-detergent oil - do not over lubricate. 

6. All thermostats in the operations area must be placed in either the 
"heat" or "cool" position appropriate for the season. (If the 
thermostats are placed in the "auto" position, an undesirable condition 
can occur in which the solar system is attempting to heat while the 
A/C is trying to cool if the temperature levers are "jammed together"). 

7. Slide gate (D-l) is removed for summer operation. The gate is re- 
placed for heating season operation. 

8. Switch (summer/winter) on the solaron control box must be placed in 

the appropriate position for the desired operation of the system. 

9. "Walk through" - A total system examination should be conducted at 

the beginning and at the end of each heating season to determine 
condition of the following: 

1. Damage to collector glazing 

2. Water in the col 1 cctors due to precipitation leaks 

3. Physical damage to thermal insulation of duct work 

4. Cleanliness of collector glazing - Clean if necessary, with mild 
soap and water solutions using soft window brush and rinse well 

5. DHW leaks under the storage tank, hot water heaters and the heat 
exchanger. 
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APPENDIX F 
SUBCONTRACTORS 
ASSOCIATED WITH THE 


SOLAR HEATING PROJECT 


SUBCONTRACTORS ASSOCIATED WITH THE CONSTRUCTION OF THE SOLAR 

HEATING SYSTEM 


1. Solar 

2. General 

3. HVAC 

4. Electrical 


Solaron, Inc. 

300 Galleria Tower 

720 South Colorado Boulevard 

Denver, Colorado 80222 

D.F. Cahill Construction Co. 
4721 Denver 

Kansas City, Missouri 64130 

Environmental Mechanical 
Contractors Inc. 

11700 West 85th Street 
Lenexa, Kansas 66214 

Wachter Electric Co. 

3027 McGee Trafficway 
Kansas City, Missouri 64108 
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APPENDIX G 


ACCEPTANCE TEST 
OF THE 

SOLAR HEATING SYSTEM 
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FIRE STATION 24 ACCEPTANCE TEST PLAN 




i 


A visual Inspection shall be made to assure ducting functionally conforms 
to the plans. Manual dampers D-l and motor driven dampers D-2 and 0-3 should be 
closed. Space thermostat heat anticipators shall be set with first stage at 0.10 amp , 
and second stage at 0.10 amp. Set thermostat so there Is no call for heat. "Summer- j 
Winter" switch on control panel shall be placed In the "Winter" position. System 
power shall be turned on. If solar energy Is sufficient to activate the AT 1 

controller the AHU fan and water pump will start and run In the storing heat mode. 

(If solar energy Is not available disconnect Tco lead to simulate). Static pres- < 

sure and temperature shall be measured In the collector Inlet and outlet udcts I 

■1 

and at the heat storage Inlet and outlet ducts. The collector AP will be used 
to estimate the flow and the fan speed will be adjusted accordingly If required. 

Fan motor amperage shall be measured. 

The space thermostat shall be set to make the first stage of heating. This 
will reposition the dampers shifting the solar heated air Into the building space. 

Static pressures, temperatures and amperage shall be measured in this mode. 

Jumpering Tco terminals (or opening Tel) will simulate no solar energy avail- 
able at the collector. The system will then go Into the heat from storage mode. 

Static pressures, temperatures and amperage will be recorded. Adjusting the 
set point of Ts upward to the air temperature out ot storage will simulate the 
storage temperature dropping to the normal set point of 90° F. When Ts switches 
the solar AHU will stop and the unit heaters will start and maintain the set point 
of the first stage of the thermostat. Ts shall then be reset down to place sytem 
back in the heating from storage mode. Increasing the set point of the space ] 

thermostat to make the second stage of heatlnq simulates a further drop In space ; 

I ■■ 

temperature Indicating the heat taken from storage Is Insufficient to offset the ! 

| ■'] 

building heat loss. This will shut down the solar AHU and start the unit heaters. j ' 

56 
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i 

l 

i 

Jumper shall be removed from Tco. I 

"Summer" operation for preheating water shall be tested by removing manual 
damper 0-1 to by-pass the heat storage unit and placing tht* "Summer-Winter" 

! 

switch in the "Summer" position. Static pressures, air temperatures and j 

amperage shall be recorded. The aquastat, Tw, shall be reset down so that the i 

1 

set point is below the water temperature (if water temperature is below the i 

minimum set point a lead can be disconnected). This will simulate the water 
temperature rising to the set point and will stop the pump and AHU fan. 


57 


ACCEPTANCE TEST PLAN OATA SHEET FOR FIRE STATION 24 




1. Visual Inspection 

A. Ductwork configuration ( O 
8. Placement of dampers ( -O 

C. Ductwork connections ( 

D. Insulation ( 

2. Heating from collectors (Winter) 

A. A.H.U. #1 operating ( O 
8. Synchronous operation of water pump (O 

C. A.H.U. #2 operating ( •") 

D. Space thermostats operating (Y 

E. A.H.U. #3 operating 

3. Heating hot water (Winter) 

A. A.H.U. #1 pump operating ( 

B. Lower temp setting on storage to verify pump will shut off ( **’f 

0. A.H.U. #1 continues to operate ( 

4. Heating from storage mode (Winter) 

A. Motorized damper J1 closed ( 

8. A.H.U. #1 off C"T 

C. A.H.U. #2 on ( 

D. A.H.U. #3 on(‘-T 

5. Heat pumps 

A. Heat pump operating 

when stor. temp adjusted ( tY 

6. Storing heat (Winter) 

A. A.H.U. #1 operating ( *1 

B. Motorized damper #1 open ( 

7. Heating from collector (Summer) 

A. A.H.U. #1 operating ( 

B. Pump operating ( Y 

C. Damper #1 open ( Y 


( ) means approved 
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i Associated Engineering Consultants Inc 
' 20 West 9th St Kansas City, Mo. 64105 
5 816-474-5450 


September 20, 1979 

Midgley Shaughnessy Fickel and Scott Architects 

20 West 9th Street 

Kansas City, Missouri 64105 

Attn: Hr. Mike Shaughnessy 

RE: K.C. Fire Station No. 24 


Gentlemen: 

We have reviewed the air balance report submitted for this project and It 
appears fan numbers 2 and 3 need rpm adjustment to comply with design criteria. 
Fan no. 2, which serves distribution to operations area units, should be 
speeded up such that circulated air is plus or minus 5$ of 4300 cfm design 
in lieu of 3560 cfm which is only 82% of design. Motor amp readings Included 
in report indicate this should be possible without changing motor, however 
motor sheeves may have to be replaced. Fan no. 3, which serves apparatus 
bay only could be le^t as is without detrimentally affecting this or other 
systems operation, however air quantity being supplied, 7575 cfm is approximately 
150% of design. 

Fan no. 1 serving the solar loop is circulating 7» more air than as designed 
or the dif fence between 5000 and 5360 cfm, but this should be satisfactory. 

The indoor units nos. 1,2, and 3 are all delivering more air than design, 
from 13 to 19% which should not pose any particular problem. There is quite 
a disparity between the four outlets served by unit no. 3, but all these 
outlets are in the same room. If these outlets are unusually disturbing 
to the occupants with regard to noise they should be adjusted but otherwise 
car. remain as is and should function satisfactorily concerning heating or cooling. 

Please contact us if you have any questions. 

Sincerely, 
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SYSTEM INSTALLATION AND CHECKOUT PROBLEMS 
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A continuing problem with the instrumentation installation was 
rainwater seepage into the area where the SDAS was located. 

The water on the floor made it difficult and dangerous to 
check out the instrumentation wiring. After various methods 
had been tried to overcome the seepage problem, it was finally 
solved primarily by elevating and recontouring the soil out* 
side the wall and installing drain tile at the base of the wall. 
This was achieved just prior to completion of the Acceptance 
Testing. 


Changes in the instrumentation contractor's personnel after 
the initiation of this work at the fire station contributed to 
a major problem of wiring errors between the junction box, 
transformers, and the SDAS. As with all relatively new develop* 
ments such as solar energy, much of the technology is conveyed 
verbally. Consequently, when there is a personnel change, some 
loss of system understanding is to be expected. The wiring 
problems were resolved with the assistance of an instrumentation 
engineer from the Marshall Space Flight Center. 

During the acceptance testing, it was noted that one of the 
collectors had a broken inner glass. The glass was subsequently 
supplied by the collector system vendor and installed by the 
city. 

The system evaluation test determined that one motor-driven damper 
was the wrong type. Item should have been spring loaded to shut 
after power was removed but it was electrically driven in both 
directions. Device was replaced by proper configuration after 
the acceptance test. 

During the system operational airflow measurements, it was 
discovered that AH #2 was flowing about 82 percent of the design 
requirement. The adjustable pulley was changed to give the 
required system design speed. Additionally, the airflow rate 
of AH# 3 exceeded the design requirements; however, because of 
the smaller than recommended pebble size in the rock box, it 
was decided to leave the flow rate at the higher level. 

Considerable difficu?ty has been experienced with fire per- 
sonnel changing the thermostat settings which causes the control 
system to bypass the solar heat and go into the heat pump or the 
electrical heat strip mode. This, of course, plays havoc with 
system efficiency as determined by the data system. Some 
thought has been given to placing "locks’* on the thermostat 
to prevent changes to the selected temperature levels. A more 
expensive change would be to 'replace the thermostats with the 
type that would use available solar heat before the auxiliary 
heat system would be energized. 
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Some minor insulation discrepancies were noted during the 
"walk through". The water pipes near the hot water heat 
exchanger and near the water heaters had not been insulated. 
This was accomplished at a later date. The "walk through" 
showed that the overall mechanical work was excellent includ- 
ing duct work placement and insulation workmanship. The solar 
system was deemed operational and functionally acceptable in 
September 1979. 




mm pu. 




APPENDIX I 
PRODUCT LITERATURE 
FOR COMPONENTS OF 
THE SOLAR HEATING SYSTEM 





FIGURE 1i Construction Details 
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construction details 


1. HEAVY DUTY CONSTRUCTION-cabinets are made 
of heavy gauge welded domestic steel for durability 
and trouble-free operation. 


2. MOUNT*NG-recessed welded fasteners on top and 
back of housing for threaded rod-type hangers are 
standard. Optional swivel-type combination wall or 
ceiling mounting brackets allow up to 180 ad- 
justment of discharge air direction. All models are 
suitable for either horizontal or vertical airflow. 


3. SUPPLY CONNECTION-single connection eliminates 
separate fan motor circuit. 


4. MOTOR-fan motors have built-in automatic reset 
thermal overload protertion. Heaters with motors 
1/4 hp or greater have permanently lubricated ball 
bearings. Motor is ventilated with unheated air. 


5. PLATE FIN ELEMENTS-rtigged, copper plated steel 
tubular elements are brazed to multiple fins for ex- 
tra strength and maximum heat dissipation. Fins 


are protected against corrosion by high tempera- 
ture paint. Automatic reset thermal cutout protects 
heater elements from overheating. 


6. SERVICE COMPARTMENT -hinged service door 
allows easy access to line terminals, contactors, 
fuses and transformers. 


7. FAN -dynamically balanced aluminum fan Draw- 
through design assures even air distribution over 
elements and uniform outlet temperatures. 


8. LOUVERS-each louver is adjustab'e for posit've 
control of discharge air. 


9. HOUSING-contemporary styling, heavy gauge steel. 
Tough, durable neutral grey, baked enamel finish 
resifts corrosion and assures long life, even in fume 
laden Industrie 1 atmospheres. 


10. THERMOSTAT-optional built-in thermostat for 1 or 
2 stage control with knob adjustment 


applications 


For complete or supplementary heating of entryways, store- 
rooms, kitchens, garages, shipping rooms, warehouses, factories, 
hangers, power generating plants, pump houses and stores 

Eliminates p'ping, valves, traps, freezeups, water leaks, vagrant 
heat waste, vents, stacks, gas piping and pilot lights. 
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energy savers 

^ THERMOSTATIC FAN SWITCH - built into each 

I 5 KW and larger unit, dissipates residual heat to 

recirculate ambient air until temperature drops 
to 90F. 

TWO STEP CONTROL — provides smaller KW steps 
for finer control and less operating cost (standard 
on many models). 

NIGHT SETBACK THERMOSTAT — conserves en- 
ergy with separate temperature settings for day- 
time comfort and nighttime economy (remote hori- 
zontal mounting). 


built-in controls 

MAGNETIC CONTROL CONTACTOR - discon- 
necting break contactors provided as standard 
unless heater is single phase and operated by 
load-carrying thermostat. 

SUBCIRCUIT FUSING-when heater ampacity ex- 
ceeds 48 amps, built-in subcircuit fuses are 
supplied to meet Paragraph 424-22 of the 1975 
NEC. 



90B/1 4CV. 10 

ant 

FIGURE 2: 240V, Single Phase, 2.5 KW Circuit Diagram 



i i 


FIGURE 3: 480V, Single Phase, 10 KW Circuit Diagram 


FAN DELAY -dissipates all residual heat from 
elements and recirculates entering ambient air 
until temperature drops to 90F for maximum 
energy conservation. Provided in 5 KW units and 
larger. 

MOTOR OVERCURRENT PROTECTION - motor 
fusing is built-in for unit heaters over 40 
amperes when the motor is greater than 1/8 HP. 
All units incorporating a stepdowri transformer 
to drive the fan motor have built-in transformer 
primary fusing. 

CONTROL THERMOSTAT -optional built-in or 
wall mounted thermostat kits to achieve best 
area comfort level. Built-in thermostat elimi- 
nates control wiring and is adjustable from the 
front of the heater, (see page 8). 

CONTROL TRANSFORMER-- Optional 24V control 
transformer available on all units (see Fig. 4). 
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TABLE 2: SPECIFICATIONS 
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FIGURE 9: Unit Heater Dimensions 


TABLE 1: DIMENSIONS (inches) 


HEATER 

KW 


2.5-20 


25-50 




6 

6 

6 

12 


ul listing 


BTU Electric Unit Heaters are UL Listed under 
File No. E 61887. 


how to order 

Specify: 

1. Model Number 

2. Voltage, Phase and KW 

3. Accessories (see page 8) 

A. Mounting Bracket 

B. Thermostat 

C. Other 


MODEL 

NO.ttt 

BTU- 


2 5 2081 
2.52401 

2.5 2771 
5 2081 
5-2401 
5 2771 

7.5 2081 
7 5-2401 
7.5-2771 
10 2081 
10 2401 
10 2771 

5-2083 
5-2403 
5-4803 
[ 5-6003- 

7 5 2083 
7 5 2403 
7.5 4803 
7.5 6003- 
10-2083 
10-2403 
10-4803 
10-6003* 
12.5 2083 
12.5 2403 
12.5-4803 
12 5-6003- 
15-2083 
15 2403 
15 4803 
15 6003- 
20 2083 
20 2403 
204803 
20 6003- 
25-2083 
25-2403 
25 4803 
25-6003* 
i 30 2083 
30 2403 
304803 
30 6003- 
40 2083 
402403 
40-4803 
40-6003- 
50 2083 
50 2403 
504803 
50 6003- 


ELECTRICAL (60Hz) 


HEATER 


MOTOR 



12.5 42750 480 

12.5 42750 600 

15 51300 208 

15 51300 240 

15 51300 480 

15 51300 600 

20 68400 208 

20 68400 240 3 

20 68400 4C0 3 

20 68400 600 3 

25 85500 208 3 

25 85500 240 3 

25 85500 480 3 

25 85500 600 3 

30 102600 208 3 

30 102600 240 3 

30 102600 480 3 

30 102600 600 3 

37.5 128250 208 3 

40 136800 240 3 

40 136800 480 3 

40 136800 600 3 

50 171000 208 3 

50 171000 240 3 

50 171000 480 3 

50 [171000 600 | 3 

• SPECIAL ORDER ONLY 


3 18 

3 14 

3 56 2 

3 48 1 

3 24 1 

3 19 1 

3 69 2 

3 60 2 

3 30 1 

3 24 1 

3 83 2 

3 72 2 

3 36 1 

3 29 1 

3 104 2 


3 37 1 


120 2 


48 2 


1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/10 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 
1550 1/4 


t Throw is the distance air moves until its velocity reduces to 50 fpm. 
ft Based on 60C ratings 

\WAII units, except 2 . 5 KW, are optionally available with 2 steps for energy savings 

t rn« D-*nr\ 0\ — 


i 












































AIRFLOW 


CPM • I OUTLET 
?•*> VII FPU hill f 


STANDARD BUILT-IN CONTROL 
FEATURES 


32 | 18 
27 
27 
27 26 

3L 26 
36 26 

36 26 

32 II 
32 18 

32 18 

32 18 

27 26 

27 26 

27 26 

27 26 


o 

26 


26 

36 

26 

32 

33 

32 

33 

32 

33 

32 

33 

38 

33 

38 

33 

31 

33 

38 

33 

51 

33 

51 

33 

51 

33 

51 

33 

39 

44 

39 

44 

39 

44 

39 

44 

46 

44 

46 

44 

46 

44 

46 

44 

58 

44 

62 

44 

62 

44 

62 

44 

77 

44 

77 

44 

77 

44 

77 

44 


com* 

AWG/MCM 



Rf COMMENDED ff 
FIELD IUm» 
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aluminum 

AWG/MCM 
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TABLE 4: TEMPERATURE CONTROL KITS 


| 

kU 

i | 
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C ATALOG NUMBER 

TK-1 


TK-1FM 


TK 2 


TK-2FM 


TK-3 


TK-3FM 


TK 4 


TK-5 



TK*1 1 


TK-11FM 


TK-12 


Suffix-24 


Suffix 2S 
Suffix-MR 


Suffix-RC 


DESCRIPTION 

Integral Thermostat Kit. 1 Stage Heating (SPST, 24-277V) shipped 
separately as kit 


Same a? TK 1. except factory mounted 


Integral Thermostat Kit, 1 Stage Heating, (DPST. 24 -277V) use 
where full line creak is required, shipped separately as kit 


Same as TK-2. except Factory Mounted 


Integral Thermostat Kit, 2 Stage Heating (S-SPST. 24-277V) 
shipped separately as kit 


Same as TK-3, except Factory Mounted 


Wall Thermostat Kit, 1 Stage Heating (SPST, 24 277V) 


Wall Thermostat Kit, 1 Stage Heating (DPST, 24 277V) use where 
local codes require a full line break 

TK-6 Wall Thermostat Kit, 2 Stage Heating, Auto/On and Heat/off /Cool 
Switches on subbase (2-SPST, 24V only) 


Wall Thermostat Kit, 1 Stage Heat ; ng, 1 Cooling (2 SPST, 24 240V) 


Subbase for TK-8, Fan/Off /Auto Switch 


Wall Thermostat, 2 Stages Heating (2-SPST, 24-240V) 


Summer/Winter Swtch Kit, (SPST. 24-277V) shipped separately as kit 


Same as TK 1 1 , except Factory Mounted 


Wall Thermostat Kit, Night Setback with 24 Hour Timer, 1 Stage Heating 
(SPST, 24V only), does not require separate power supply 


24V Control With Contactor if Required (add suffix to unit catalog number) 


Two Step Operation in lieu of single step (add suff;x to unit catalog jmber) 


Manual Reset Thermal cutout (add suffix to unit catalog number) 


Remote Control Panel, UL Listed, surface mounted (consuit factory) 
(add suffix to unit catalog number) 


TABLE 5: DIFFUSER KITS 


C ATALOG NUMBER 

CD-I 



DESCRIPTION 

Diffuser Kit, Cone type for vertical discharge (2.5-20 KW) 


Diffuser Kit, Cone type for vertical discharge (25-50 KW) 


Diffuser Kit. Four-Way louvers (2.5 20 KW) 


Diffuser Kit, Four-Way Louvers (25-50 KW) 


, TABLE 6: MOUNTING HARDWARE KITS 


CATALOG NUMBER 

DESCRIPTION 

WB-1 

Wall Mount Assembly Kit (for hoiizontal dischatge) wall and swivel brackets 

sai 

Sw.vel Bracket Kit (for ceiling mounting, horizontal discharge) 

TR-1 

Rod Hanger Kit, Four. Vi -13 X ?4 (for horizontal or vertical discharge) 
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APPROXIMATE MOUNTING HEIGHT AND FLOOR COVERAGE (FEET) 


■ 



♦ 4 4 


SIZE STANDARD 
(KW) LOUVERS 

btu* on 

■ 


2.5- 5 




x 4 x 


STANDARD 

LOUVERS 

(45*) 




X V X 


4-WAY 

LOUVERS 

(45°) 




x — X 


CONE 

DIFFUSER 


7.5-10 








12.5-20 















Note: Height is based upon optimum floor coverage with SO tpm velocity four leet above the floor. 
Specific boundary pattern is dependent upon obstacles, drafts and mounting arrangements. 
Drawings are not to scale. 
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sample specification 

1. Furnish and install Brasch UL Listed unit heaters with 
voltage, phase, number of steps, heating and air deliv- 
ery capacities as scheduled. Threaded mounting holes 
shall be provided and each unit shall be universally 
suitable for vertical or horizontal mounting. 

2. Unit heater shall be draw-thru design to provide uni- 
form temperature across heater element and forced 
air cooling of motor with ambient air. 

3. Heater elements snail be corrosion protected, plate fin 
type with elements brazed to common fins for maximum 
strength and heat transfer. Contactors) shall provide 
disconnecting line break. Automatic reset thermal cut- 
out for each element assembly shall provide protection 
from overtemperature. 

4. All motors shall have permanently lubricated bearings, 
built-in thermal protection and shall be completely en- 
closed. Motors l A HP and greater shall have ball bear- 
ings. Separate motor supply circuits shall not be re- 
quired. 

5. All units to have single supply circuit with fuses as re- 
quired by NEC for element and motor protection. 

6. Fans shall be aluminum, directly connected to the fan 
motor. Units 5 KW and larger shall have thermal fan 
delay to remove residual heat from heater cabinet and 
recirculate ambient air until temperature drops to 90F 
for maximum energy savings. All metal surfaces of the 
cabinet shall be protected by baked epoxy finish. 

7. Brackets shall be furnished for wall (or ceiling) mount- 
ing where shown on heating schedule. 

8. Individually adjustable louvers shall be furnished to 
direct discharge air as desired. (Optional: Downflow 
diffusers shall be provided where shown on schedule. 
Specify: Cone type, or four-way adjustable louver. 

9. Thermostat shall be provided where shown on schedule, 
to match number of heater control steps. (Specify: 
Built-in or remote room thermostat.) 

10. Other options provided shall include: 

A. 24V Transformer 

B. Two Step Control 

C. Summer/Winter Switch for Ventilation Only 

D. Main Disconnect Switch (Remote) 

E. Heating/Cooling Thermostat with Fan Switch Sub- 
base 

11. Manufacturer shall provide one year guarantee against 
defects in workmanship or material. 


mounting 

arrangements 

Any Brasch unit heater can be mounted in either a hor- 
izontal or vertical discharge position: 


HORIZONTAL CISCHARGE-heaters can be mounted ncr- 
izontally using four 1/2-13NC threaded rods (provide, by 
others) or the optional swivel and wall mounting braw <ets. 
The swivel bracket allows heater to be rotated to tote 
various directions and can be ordered separately for uve 
as a ceiling bracket. The wall mounting bracket provider 
minimum spacing required for the heater in all directions. 
A 1-8NC threaded bolt with locknut attaches the swivel 
bracket to the wall bracket. The wall mounting bracket 
attaches to the wall using four SAE Grade 5, 1/2-13NC 
bolts and nuts. Bolts and nuts are provided as part of 
the wall mount and swivel bracket kits. 





HEATER 

KW 

H 

J 

K 

L 

M 

W 

w 1 

y 

2.5-20 

26% 

26 

7 

9 

5 

17 

— 

15 

25-50 

35% 

31 

7 

9 

5 

— 

22*4 

16 


VERTICAL DISCHARGE - heaters are mounted vertically 
using four 1/2-13NC threaded steel rods (provided by 
others). Four threaded holes on top of the heater are 
provided with internal stops to prevent excessive inser- 
tion of rods. Additional mounting hardware, if required, 
is supplied by the installer. 



si 

FIGURE 8 : Horizontal Discharge 





Threaded Rods 

/ (optional) 

Ided Fasteners 




Cone Diffuser 
(optional) 


FIGURE 9: Vertical Discharge 


application tips 


ORIGINAL PAGE I 1 ' 

OP POOR Distance 

Ui? n.;viv ^ ss than the throw 


between unit heaters should not be 
of one heater nor more than twice 


LIMITATIONS-Unit heaters should not be used in poten- 
tially explosive atmospheres, nor should they be located 
where obstructions might block air inlet, motor cooling 
vents or discharge. 


APPLICATIONS-larger rooms require multiunit installa- 
tions-, arrange units to provide perimeter air circulation. 



FIGURE 10 


its throw; fo* throw data, see page 5. For interior spaces 
and for high bay areas, additional unit heaters mounted 
vertically can be used. In warehouse type applications, 
where maintaining minimum temperatures is the basic 
requirement, one or more large unit heaters can be used 
in order to reduce initial installation expense. 



FIGURE 11 


Small rooms can be heated by one unit heater. Where two 
walls are exposed, heater should be mounted as shown. 
For individual spaces, total heating capacity is calcu- 
lated in the conventional way, using formulas in the 


To prevent air stratification, the total CFM capacity of 
all units should circulate the room air volume at least 
three times per hour. 

Unit heaters should be located so their airstreams wipe 
exposed walls without blowing directly at them. In mul- 
tiple unit heater installations, it is good practice to 
locate units so each unit supports the airstream of an- 
other, thus setting up a circulatory air movement within 


ASHRAE Guide 

When heating capacity for a pedestrian entryway is un- 
known, a rule of thumb of 4000 watts per door can be 
used. 

Unit heaters are frequently used to combat cold air 
inrush when loading dock doors are opened. For such 
applications, one or more units shoulo be arranged to 
blow warm air across the opening, not toward it. 
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other Brasch products 

l HOT WATER BOILERS - provide hot water for space 

heating in commercial, industrial and institutional build- 
! ings Recommended for supplying hot water to coils 

located in hazardous locations. Also used for process 
applications in industrial plants. UL Listed with ratings 
to 3600 KW. Ask for Bulletin A120. 

STEAM BOILERS - provide steam for space heating in 
commercial, industrial and institutional buildings or 
steam for humidification, sterilization and mrustrial 
process applications. UL Listed with ratings to 3LO0KW, 
high or low pressure. Ask for Bulletin A] 24. 

ELECTRIC DUCT HEATERS - custom designed for warm 
air space heating applications in commercial, industrial 
and institutional buildings, manufactured in unlimited 
sizes and capacities. Heaters are UL Listed for zero 
clearance and meet UL and NEC requirements. Ask for 
I * Bulletin A102. 

! ELECTRICAL ENCLOSURES-manufactured to NEMA 1, 

, 3R, 4 and 12 requirements in industry-standard or cus- 

tom sizes. Available with baked-on epoxy or primer 
finish. Ask for Bulletin A115. 

REMOTE CONTROL PANELS — custom designed, UL 
Listed, used for the control of Electroduct heating coils 
and many other types of electric heating equipment. The 
combination of Brasch panels with Brasch heaters as- 
sures you of one-source responsibility and a fully coor- 
dinated. prewired, factory tested electric heating package. 
Ask for Bulletin A105. 

STORAGE WATER HEATERS-provide domestic hot water. 
Standard heaters are available in capacities up to 4000 
f gallons and 990 KW with lined vessels. Ask for Bulletin 

A125. 

ELECTRIC BASEBOARD HEATERS— provide economical sup- 
plementary heat. 187 or 250 watts per lineal foot. UL Listed 
and NEMA constructed units combine aesthetics with effi- 
ciency and strength for comfort heating Ask for Bulletin 
A123. 


guarantee 

BRASCH MANUFACTURING COMPANV. INC. Puaran 
tees all alactrlcal component*, cablnat and haating ala 
mants against dafaett «n malarial and workmanship for a 
period of ona yaar from data of purchase. Should any avl 
danca of dafaett in material or workmanship occur during 
tha guarnntaa pariod. Brasch Manufacturing Company, Inc. 
will rapair or replace tha part st Its own dltcratlon without 
charga Brasch Manufacturing Company, Inc shall not ba 
hrld ratpontibla for any flald chorgas In connactlon with 
tha ramoval or raplacamant of ailagadly dafactlva equip 
mant. nor for incldantal or consaquantial damage. Parts 
balng raturnad to tha factory must arrlva prepaid and 
upon prior approval by tha Company. 



ELECTRICAL ENCLOSURE 


REMOTE 

CONTROL 

PANEL 



MANUFACTURING COMPANY, INC. 

1 1 880 D0RSETT ROAD • (3 1 4) 29 1 -0440 
MARYLAND HEIGHTS. MISSOURI 63043 
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O flanges 
0 Body 
0 Impeller 
O Mechanical Seals 
0 Motor 
0 Drive Coupling 
^ Bearings 
O Shaft 


specifications 

Interchangeable '4", I" IT or IV for all si/es except 2 ami No 1178 Cast Iron or Brun/e 
Cast Iron or Brnn/o 1 Note No 1 1 7B furnished in 1 Binn/c with Sweat connections only 
Dynetncally baluncnd. dosed typo except No 110 and No 117B which a>e open type 
Carbon A Ceramic 

Selected for quietness. Rubber Mounted. Overload Protected 
Smooth, safe flexible steel spring type 
Large Porous Bronze 

Sta : nless steel super finished i/600-TAX-4 Allen Bradley 


Maximum operating temperature ^4i)F 

Maximum working pressure ^ 1178/125 FSI UN110 

• ill for frtth auk CKCuittion uglify burnt conittucitiifl 


manual motor starter, 
115V 


A 
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Purpose 

Designed to circulate (pump) heated or chilled wator, quietly and speedily, m 
Hydronic Systems for all residences and small commercial establishments May 
also be used for zoning large Installations and In bronze »or fresh water service. 

Fealurti 

I Quiet operation 

I Motor — Rubber Mounted, Overload Protected 
$ One piece, cast impellers for longer life 
+ Leak-proof mechanical seal — two piece type, easily replaced 
I Stainless steel shaft — hardened and ground 
♦ Smooth, safe drive coupling 
I Easily serviced with ordinary tools 
t Porous bronze bearings 
| Permits the use of small size piping 
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Operation 

1 Supplies heat almost instantly upon a call for heat from the room Thermostat 
When the Thermostat is satisfied, the circulator stops and no more heat is 
delivered to the rooms. 

2 When used in conjunction With h Taco Flochek and Water Heater, the same 
boiler which provides the heating, also supplies domestic hot water ali year 
'round for kitchen, bath and laundry. 

3 For house heating, circulators are available in cast iron construction. For 
domestic or fresh water circulation, specify bronze construction. 
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*5 400 ( If) inlets ( l ) outlets. TempContrd thermostatic 

controller with swivel action check stops, removable cartridge with 
strainer, stainless steel piston and liquid fill thermal motor with 
bellows mounted out of water. Standard rough chrome finish. 


Models 5-200 
through 5-700 ha 
integral check Up 
(llkjst/ated) 


^unifications ~ 

Suffix / For um in photographic or x-ray * 
work- available as 5-200-1 or * 
5-400-1 

Suffix P Polish chrome highlight finish > 

Sutf'x fcY Wall mounting brackat 
>uffix RC Spare cartndge - recommended for 
non-mterrjpted service 


Models 5*900 and 
1000 have sepai a e 
check stops 


Weiss 


Physical Dimensions 


.VISAGE IS 
)R QUALITY 


Model No. 

Inlets 

Outlet 

5-200 

K" 

K" 

5-400 

K 

1 

5-500 

1 

IK 

WOO 

IK 

IK 

5-9C0 

IK 

IK 

5-1000 

IK 

2 
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1504.3 BACKFLOW PREVENTER. 
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No. 900 Series 

Reduced Pressure Principle Backflow Preventer 

Witts No. 900 Series provides the complete concept in cross 
connection control for the protection of potable water end it 
is a unique patented design meeting the specifications of 
A S S.E. Standard 1013 for reduced pressure principle backflow 
preventers. Also, accepted by U.S. Public Heeltn Service. 

Beyond its sue, weight, end cost mlvimtauos. the No. 90(1 Shi his 
offer many Other advantages of value lo onyonn toiicnmorf with 
efficient cron connection control such as design simplicity, low 
flow resistance, quiet operation, simplified installation, end 
servicing. 

The No. 900 assembly is the only backflow preventer furnished 
complete with strainer, test cocks, and gate valves Its compact, 
well-balanced, practical design now brings complete protection to 
thousands of installations which were not economically possible 
before such realistic considerations were proven and available. 


• Union Connections 

• Stainless steel internal parts 

• Standardly furnished with 

on body itraintr 

• idutimom flow at low 
pressure drop 


• Compact sub fm ease of 
instillation 

• Maximum total nl 10 parts 
requited for complete semes 

• Patented double seated 
First Check Valve 






Ttsttd and Certified under 
AS. S.E Standard 1013 


C.S.A. Cart if ied through V 


CONSTRUCTION OF BASIC VALVE 
IGATE VALVES ANO STRAINER NOT SHOWN) 

DIRFCTION OF NORMAL FLOW 
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VALVE 

SPRING 

SECOND 
CHECK ^ 
VALVE 
ASSEMBLY 
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UNION 

OUTlEl 

CONNECTION 
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Miximuin Supply Priuuii 175 lbs 


No. 900 

ishad complete with 
gate vnlvos, iiraiuai <11111 
tell cocks, iis shown 
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TOTAL 
WEIGHT 
(lb» ) 

20 

22 

24 

55 

64 
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FOR LARGER SIZES , 


^ ptional Parallel Installations 

using smaller sizes 

Optional installation of Sorias 90(1 Backflow Preventers is the 
use of two or more smaller size devices piped in parallel to 
serve a larger supply pipe main. This type of installation is em- 
ployed whenever it is vital to maintain a continuous supply of 
water and where interruptions for testing and servicing would be 
unacceptable or undesirable. It also has the advantage of pro- 
viding a total capacity provided by a single larger valve and 
parmlti tasting or servicing of an individual valve without shutting 
down tho complete line. , 

For a two valve Initnllutlon, ihti tntul capacity of tlm iluvuut 
should equal or excited that requliod !iy ilia syximti. 

rha number of devices and sizes used in parallel should be 
determined by the engineer's judgement based on the operating 
cond:* : ons of a specific installation. 
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foe 2 Vi” Main Line 



RECOMMENDATION: 

Instill two siz« IX" No 900 to provida 
i total flow up to 260 GPM This 
excaads tha requirsd tasting capacity for 
• tingle 2X“ backflow pravanter, bated 
on applicabla standaroi rafarrad to. 

for 3" Main Line 





NO. 900 
sizes IV, r 



OPENING PRESSURE 
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Maximum Allnwahla 



nf 

Haiad 

hum ft Itm at 

Actual Capacity 

i 

Davlca 

flow 

Rated flow 

Wattt No 100 

V 

* s 

%" 

30 GPM 

20 PSI 

35 

A* • ' 

r 

50 GPM 

18PSI 

55 

f T * * 

w 

75 GPM 

18 PSI 

75 

a * 

i * ■» 

IV 

100 GPM 

16 PSI 

130 

••A 

*' < * 

r 

160 GPM 

16 PSI 

175 

rr •% hm 
* <1 1 

w 

225 GPM 

16 PSI 

225 + 


• 3’ 

320 GPM 

15 PSI 

320 ♦ 

• 

4" 

500 GPM 

14 PSI 

540 

V 

t * i 

•6" 

1.000 GPM 

14 PSI 

1.000* 


'Available In mid 1970. 

Table shows flew that an spprovad davlci mvi< delivar bawd an 


SICOMMINdationi Table shows flew that an spprovad dtvlca mvit dativar bawd an 

Install twosi/» 2 ‘ No 900 topiuvida a i, maximum allowabla pressure drops shown, Thai# pirformeue 

total flow mi 10 3h0 (iPM Thu aaceadaORKi INAL r AUr- ' ranulremerts ere spi'ifisd in tha Unlvarilly or iouiharn California 

ihi rtiiiiinri iMiinv i «n« ity tm a imuia pmr Ol A 1 "Manvel oi Cross Coi'iisetfnn Cnnirnr ind A I J I fiisndird f Of J 

3" hacktlnw pravanlar. iiasad mi as'l'H ur 1 ^ 

etlila lundtirts tafartad to Walts vetvai havs iiaan tasted under fhaaa provliiuni and aquaf 

o r or axtlad iliiw parlurmanra r»i|mremtmi» as shown 
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No. 900 Serie*’2y2 ", ’3". 4”. 6 

Reduced Preiture Principle Backflow Preeenter 



TmiGINAL pmjpj r» 

W POOR QUALITY 



3 DnfiQnod to equal nr **« wd Him rifi|iiiremanti of A S S t Standard 
# J1 AWWA Standard C 50li and USC Foundation for Cron Cunm 
rjl Control Standard for reduced pressure pnnciplo backflow prevr 
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No. TK-9 


571 Ha 
514 Ibi. 
I.UOlba. 


Backflow Preventer Test Kit 


Tha Witts No. TK 9 Backflow Prtvantar Test Kit n a compact portable 
testing davica espaciady made for testing all Heduced Pressure Principle 
Backflow Prevention Devices. The TK 9 is easily connected to any RPZ 
device enabling accurate testing of "lone” differential pressure, relief 
valve opening differential, fouled check valves or similar problems .nat 
visual inspections cannot locate. Tha unit n encasad in a rugged carrying 
case for easy handling and accessibility. 

SPECIFICATIONS 

• Maximum working prpsMim * *JO(J pu • Hi trimmii \ln*p 

• MamMtiin worktrtg Imiipoiiiiiiff /II) I 

• (iauiiu * If 10 pod wiili 1 ttmimi.y. lull mmIh 

• Hlifei • I I) 3’ Will) V trill till Ibi* oilinl l ll n pirn 

• Adapnili (.11 *« “ IliiHtfiliiil •iUpliu« Ml* liii.liii'H* III • ImhIumii 

• Mtihliifn 1 1 ' 1 1 1 (Mil In Inn Unit ip'iil* 

• l.mi' %ll#n k iH<’tlt««tl •••••III • •! pi »%lli will* pn i d 'In •••! In •••••« * *i llt.i 

t|/lf)l**\ unlit lilt* I Oil* pill tllH III I IMIltlOMlMMI, fill tlllll .!•••» .i'll*, in 
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liver monitor 

ELECTRIC GLASSLINED WATER HEATERS 
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5 YEAR 
MODELS 

C5-30-1RS7 
C5-30 2RS7 
C5-42 1RS7 
C542-2RS7 
C5 52 1RS7 
C5-52-2RS7 
C5-66-2RS7 
C5-82-2RS7 
C5 100 2RS7 
C5-120 2RS7 


(2) 5000 watt heating 
elements wired for 
simultaneous operation 


208V/1/60 


100XL Watts 3/4" T & P 
relief valve 


CAPACITY 

30 Gal 
30 Gal 
42 Gal 
42 Gal 
52 Gal 
52 Gal 
66 Gal 
82 Gal 
100 Gal 
120 Gal 


1510.5 HOT W, TER HEATERS 


10 YEAR 
MODELS 

CIO 30-1RS7 
C10 30 2RS7 
C10-42-1RS7 
CIO 42-2RS7 
CIO 52 1RS7 
CIO 52-2RS7 
CIO 66 2RS7 
CIO 82-2RS7 


The attractively styled glass- 
lined SILVER MONITOR ELEC- 
TRIC will deliver an abundant 
supply of clean, piping hot 
water throughout years of eco- 
nomical trouble-free service. 
Its quiet operation and no 
vent design make it perfect for 
locating in kitchens, rumpus 
rooms, finished rooms and the 
like. Check these advantages. 

ECONOMY IN OPERATION! 

• Immersed HEATING ELE- 
MENTS transfer heat direct- 
ly into water for maximum 
efficiency. 

• FIBERGLASS INSULATION 
forms a positive heat barrier 
. . . saves fuel! 

• COMPACT DESIGN takes 
less space, enables low-cost 
installation. 

DEPENDABLE LONG-LIFE 
PERFORMANCE! 

• The finest in GLASS LINING 
for superior tank life and 
water cleanliness. 

• Magnesium ANODE ROD 
protects tank interior against 
corrosion. 

• Snap-on THERMOSTAT au- 
tomatically controls water 
temperature . . . assures 
continuous trouble-free ser- 
vice. 

• UL LISTED All models com- 
ply with safety specifications 
outlined in Underwriters’ 
Laboratories, Inc. Standards 
for Safety. UL174. 

• SUPER STRENGTH TANKS 
provide long life and that 
important margin of safety. 
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In keeping with our pol- 
icy of continuous prod- 
uct improvements. we 
rttervt the right to mike 
minor changes without 
prior notice 



■ GLASSLINED YANKS The complete 
inner surface of every tank is lined 
with an extra thick coating of vitrified 
glass, permanently bonded under in- 
tense heat (fSOO'F) to insure dean, 
rust-free water throughout a longer tank 
life 

■ SPECIAL ECO (Energy Cut-Off) FEA- 
TURE A special UL listed, factory in- 
stalled heat sensitive device cuts oft 
ALL power to hotter should tank wa- 
ter temperature ,ach 210 F 

■ ANODE ROD Extruded magnesium 
rod suspended in the tank protects your 
heater against corrosion 

■ HIGHLY EFFICIENT THREADED EL- 
EMENTS Immersion type heating ele- 
ments put all heat directly into water 
for greater efficiency Pressure sealed 
to prevent leaking. 

■ WELDED STEEL COUPLINGS No in- 
ternal threads to cause nipple leaks. 


■ T. S P. VALVE OPENING Separate 

NPT opening provided for instal- 
lation of Temperature-Pressure relief 
valve Maximum Hydrostatic Working 
Pressure ISO PSt. 

■ TRIPLE TESTED TANKS Each tank 

is carefully tested three times during 
manufacture 

■ FIBERGLASS INSULATION An extra 

dense blanket ot non settling fiberglass 
surrounds tank and keeps heat loss to 
minimum — saves fue 

■ SET AND FORGET THERMOSTAT 
CONTROL Once the thermostat is prop- 
erly set. you get a consur.t supply of 
hot water at your desired temperature 

■ UL LISTED All models comply w *h 
Safety Specifications outlined in Under- 
writers Laboratories, Inc. Standards for 
Safety, UL174. 
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S Ttar 
let 

Warranty 
Modal 
Ns * 

10 Yaar 

Let 

Warranty 

Model 

Nt 

Tree 

Hemem 

I 

Wattage 

Maximum 
240V AC 
208V AC 

Recovery 
C PH 
Bawd On 
240V 
Mai. 

‘i 

Calt 

Dimen 
la In 

H*t 

want 

elm 

Diam 

Sbp 

Wl 

It* 

Cb 30 1RS7 

CIO 30 IRS? 

Single 

6.000 

24 6 

30 

U Vi 

20 

100 

Cb 1 2RS7 

C10 30 2RS7 

Double 

1000* 

36 9 

30 

3/'/, 

20 

100 

CS 42 IRS7 

CIO 4? IRS7 

Single 

1 006 

24 6 

42 

47V, 


115 

cb 4;’ 21 / 

CI0 42 2RS7 

Doit.- 

I20UU* 

1 

42 

4 7*/, 


170 

CS S2 irs; 

CIOS? 1RS7 

Single 

6.000 

24 6 

S? 

sdv, 

22 

150 

cs s? ?rs; 

CIOS2 2RS7 

Double 

12000- 

49 2 

S2 

SDVi 

22 

150 

CS 66 ?RS 7 

CIO 66 2RS7 

Double 

12000* 

49 2 

66 

S2Vr * 

24 


CS 8? 2RS7 

1 10 8? 2RS7 

Double 

12,000* 

49,2 

82 

S8V, 

24 

, 715 

CS 100 2RS7 

CIO 

Double 

12 000* 

497 

i 

- 

28 

[ 300 

CS PO 2RS?’ 

[ C10-I2D-2KS7 ] Double 

12.000* 1 

49 2 ] 


J 

28 

Liil. 


wati* inlets a outlets 


10 Year models include addil tunal Anodic Protection 

fyll l«r«i| of L<m<(« 4 W«n«fi||r •**•» b# louH i* tfcit trUlof 


INN shown here are evattabie when specified 

meet wattage* ere baeed on simultaneous operation and muet be •pacified— 
eater abnanti mm wired io uyviait •nbvwwvniiy rh tiivvil.; 

Alt waWapea nd eenform to local oedes and utMIty requftromenta Should maximum per- 

mfaalNts weRapee M veer area be taaa than above, recovery can be dal a indeed at the rale 
ef At **b. per UMG wetu input 
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SOLAR PANELS 
AND 

SYSTEM 
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Space Heating Domestic Water Heating 
Make-Up Air Heating / Process Water Heating 


NDUSTRIAl 


f CORPORATION 

Solar Tnergy Systems 


of it rattled heat Porigt <n the pm* bed f of tha *r 
iy*ero and "tarty uniform temperature m tha «s« 
•tor age Mi of tha liquid ayalam Thtt la OacriMfti 
tarns of tha solar system pertormaRoa tQatfton aa pa| 
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The Solar Air Heating System 


The Soiaron sola, heating system marketed 
throughout the U S by local distributors and dealers 
who are well established in the HVAC industry The 
Soiaron distributors maintain a complete stock of 
Soiaron equipment The distributors, who also handle 
maior brands of heating and air conditioning 
equipment work with dealers wno are HVAC installing 
contractors The Soiaron dealers are established and 
reliable contractors who are familiar with installing 
h»atmn anmnmnnt and associated ductwork Both the 
distributors and dealers are thoroughly trained by 


Soiaron in ah aspects of solar heating design 
equipment application and installation Solaion 
engineers and field servicemen support the distributors 
and dealers as requi.ed and movide on site assistance 

The Soiaron collector, air handlt. and controller 
and necessary ductwork is installed by the HVAC 
contractor The gtnetal contractor usually builds the 
heat storage container The system is then tested 
through all of the operating modes and thoroughly 
cnecKeo tor proper upoai.u.i 


■ 




OP -OVERALL PRODUCT IN PLACE 


SYSTEM OPERATION 



MUTING FROM COLLECTOR Air the circulating hail 
transfer medium M drawn through ttt corrector where it it 
normally heated to about 1?0 1SO"f When (he space re 
quires heet the solar heated air is drawn through the air 
handling unit in which moton/ad dampers are au 
:omjticaity opened to direct the hot an to the space The 
air then returns to the collector where it is again heated and 
the cycle repeats itteil 



STORING NUT When the space temperature s satisfied 
the automatic control system diverts the air into the he* 
storage unit where the heat * absorbed by the pebble bed 
The an returns to the collector where tt is heated and this 
cycle is repeated 



MUTING FROM STORAGE At n.ght or on cloudy days 
when solar energy is unavailable and when heat is needed 
in the space tha automatic control systam directs the 
building return an into the bottom of the heat storage unit 
up through the pebbles where the an is heated through 
the air handling unit and into the space When the solar 
heattd air does not maintain the space thermostat setting 
the automatic control turns on the auiWary heater to add to 
the required heet 


Sol* CoMctart 



SUMMER MATER MUTING in the summer when - * 
netting is not required air is drawn through the coikJor 
where it is htettd and then through the water heat 
e»rhanger coil The solar heated air transfers its heet to the 
weter which is being circulated through the cod and the air 
is then returned beck to the collector inlet 


TYPICAL COLLECTOR ARRAYS 
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SOLARON DOMESTIC WATER HEATING SYSTEM 

The Soiaron Domestic Water Heater System invokes a very 
operating cyde Solar energy is collected by the south facing collector 1 
An « orcuUted by the heat exchange unit S where the tolar energy is 
transferred to the water bang circulated by the domestic water circulating 
pump f Solar heated water is continuously circulated into the storage 
tank 3 as long as the Soiaron control unit indicates that solar energy is 
available at the coteclors 1 ar.d until tank temperature in the storage 
tank 3 reaches 160 degrees f When hot water is required water is drawn 
from the conventional domestic ho* water heater 4 and preheated wa 
ter is drawn from the storage tank 3 mto the conventional domestre water 
heater 
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CP-COMPONENTS. PARTS 

Double Glued Panel 

(Tempered Glass) \ Absorb* 


Plait 



SOLARON COLLECTOR PANEL 
DETAILS (patents applied tor) 

The Solaron solar collector is an advanced 
type of an air heating, flat plate collector Our 
exclusive internal manifolding allows tha Solaron 
collector to he completely modular Factory 
preassembled collector panels are plugged into each ; 
other with a minimum of installation time Air inlets | 
and outlets are field cut into each collector array as 
required The Soiaron solar collector is designed for 
installahon on any structurally sound surface, such 1 
as a roof, wall or specially made supports 

The Solaron solar collector has the following 
general construction characteristics 

Absorber 28 gauge steel with porcelain enamel 
coating 

Glazing: Two V sealed special low iron tempered 
glass panels with a long life £Pi)M perimeter 
gasket Glass plate can be e?sily removed for 
service or replacement 

Pan. 20 gauge steel, fully i r -'*ulated with 3*4* 
fiberglass batt Paints external surfaces 

Connection Ports: Unique flange configuration 
permits tight air seal automatically as 
modules are installed i 

Cap Strip: Painted steel designed to provide weather j 
seal between panels 



Design Strtc Pressure 
drop thru W»e rock 
015* W G Mm 


This unit is designed tor 
vertical airflow thru the 
rocfc bed iHorixontal 
flow is Ml recommended ) 



; EnnLE.nrr f ''V * ;:p f - 

The use of pebbles in the heat storage unit is 
particularly effective with an air circulating solar 
heating system The pebble bed maintains a steep 
temperature stratification (i e hot on top and cold on 
the bottom) This allows air to be provided at the 
highest available temperatuie to the heated space 
from the top of the pebble bed It also allows air to 
return from the bottom of the bed to the collector at 
essentially room temperature This ensures 
maximum efficiency of solar heat collection and 
delivery 



The heat storage unit must be built and 
installed by the local contractor to Solaron standard 
drawings and specifications Contact Solaron for a 
copy of these specs 


Air Handling 

Dampers A 

C F M Range 

Unrt (in ) 

Col 

at 1 T S P 

Model No A B C 0 

E F Q 


All -0400 20 18 4? 14 

16 16 8 

300 to 1400 

AU— 0500 ?4 2? 51 18 

20 20 10 

1200 to ?400 


; I Larger custom built air handlers ate also available | [ 

A * K . iCUNG UNIT 

Solaron provides a standard factory 
preassembled air handling unit, including a blower, 
and motor driven dampers A separate damper pair 
is furnished for mounting in the duct system, (i e 
backdraft dampers) 

A typical installation for the air handling unit. 

[ near the auxiliary heater and heat storage . is shown 

I in the General System Descnption (upper left). The 
air handler can be mounted either vertically or 
horizontally, and with proper onentation and 
| clearance to receive all connecting ducts without 
interference 

i 

1 SOLARON AUTOMATIC 
I CONTROL ir:!T 

i 

The automatic temperature control unit is 
I included as pari of the Solaron system The 
1 controller handles all of the operational modes which 
j are shown in the schematics on page 2 The 
. controller operates the solar side of the system and 
ties into a 2-stage thermostat to provide solar and/or 
auxiliary heat to the space as required The standard 
controller can be modified (with Solaron hardware) 

I to combine with heat pumps or other types of 
' auxiliary heating systems Solaron can provide 
technical assistance to design special controllers for 
! large projects or special applications 







OP- OVERALL PRODUCT. IN PLACE 

SOLAR SYSTEM PERFORMANCE COMPARISON 


SOLARON CONVERSION FACTORS 


Comparison of various types of solar heating systems can only be done properly if the entire solar system is evaluated 
over an entire heating season Colie'lor efficiency is an instantaneous point in time measurement and is not a valid 
parameter \ evaluate the sd*r system performance The ideal situation tor a solar system is to keep the fluid inlet 
temperature to the collector as low as possible and have a high usuabie temper at ure tor space heating Therefore, the 
•deal solar system has heat stratified in the storage unit An air solar system using rocks as the thermal storage 
provides this stratification Therefore the inlet temperature to an air collector is typically 70 f where the liquid 
collector inlet temperature is 130"F 


& u « F«(H» m - U(T, - Ta)] - BTU 
A Ft 2 Oay 

1 gains") [ losse s [ 

Two collectors of similar construction can be compared using the performance equation When the average collector 
•met temperature (T.) is used ihe liquid systems produce almost the same heat output as the air system 

AIR 0. - 0 69|(300)(0 75» - (0 8) (7T 40") | • 139 BTU 

k. Ft- Day 

LIQUID 0- * 0 90(13001(0 75) - (0 8) (139 - 40°)| 138 BTU 

Ac Ft-’ Day 

However this is still an instantaneous point in time measurement which doesr t take into account the tact that 
the a«r system witl typical collect for longer periods of time and therefore deliver more total heat output When 
these systems are evaluated ove* an entire season, the results are as reported by the C S U report f COO 
2866 i Because of the stratification, the temperature of the air returning to the collector from the bottom 
of storage is always near room temperature Thus the air collector can deliver useful heat from early morning to 
late afternoon the liquid system starts up later in the morning and shuts oft earlier in the afternoon 
ThereMre when system performance «s evaluated over an entire season it shows that AIR solar systems actually 
produce more usaOte energy thari liquid systems The C S U tests report that the air solar system delivered 
considerably more heat output than the same sized liquid system nght next to it 

• a,* » •> *c amt Woe*: HP AS ME Tr anuchors Si 91 »9J Pmo/wr* oKW Putt Sow Me.* rnflei*o»s 


PRELIMINARY SIZING CRITERIA 

f Solar Collector Area The co'lector area can be de 
termmed by usmg the Soiaron Conversion Factors 
show" to the r.gnt The design heat loss is di- 
vided by the S C F to get ft 2 of collector 
Recommendations— Annual fuel savings for 
space heating should equal 30% to 70% Annual 
fuel savings tor applications with a more uniform 
load throughout the year can be higher than 70°o 

2 Air How Rate 2 SCfM to 3 SCFM per ft 2 of solar 
collector area Contact Soiaron tor special applica 
tions such as make up air heating outside air 
heatmq for drying or industrial or agricultural pro- 
cess neatmg 

3 Heat Storage Size ’ : to J 4 ft* rock per ft 2 of solar 
collector area Rock size % to 1 ’ ? diameter 


CORRECTIONS FOR 

NON/OPTIMUM CONDITIONS 

Example Protect at 40 N Latitude 500 ft 2 Collector 

Area 

1 If Orientation is 20 to the West The relative col 

lector area required to provide the same annual 
fuel savings a< a system at due South is approxi 
matety 1 04 times the calnj.ated collector area 
(1 041 • (500) 520 ft’ 

2 The optimum collertoi tilt would be 45 to 55 
(i e L • 5 to L tbi 

If the collectors w nr at a tilt of 15 n e l 5) the 
relative collector area required would be I 03 • 
500tt : 515ft it both conditions exist ii e ?0 

West A 35 tilt) the correction would be (1 04) 
(1 03) (500) 535 6 ft- 
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SELECTION EXAMPLE 

Given that A commercial building with a design heat 
loss 1 36 800 BTU HR the location is Denver Col 
or ado and the desired annual fuel savings is 50% 
t Collector Area iDesiqn heat loss) (S C Fl 
136 800 1 171) 800 ft 2 collector 

2 FLOW Rate (2 SCFM per ft 2 ) • (Collector Area) 
2 800) 1600 SCFM 

1 Heat Sforaqe Unit (% ft 1 rock per ft 2 ) (Col- 
lector Area i (’?) ' (BOO) 400ft J rock 
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Tha Solaron aari#* 20^* 
collector rept«a*4*. R 
technology and menuteoti 
available today MutAfl 
The collector la bl !uiMl 

research and fettlR 

efficient! reliable and fhfelh 


v . 

laf ' s >rs,- 

■Hi 


fe 

f&miS*-': 


The collectors are a pTOlity 
assembled to minimlie fi^lcj. mtpitrffo 
and assure uniform qutity *nd 
The exclusive poit and 
allows the collector* tabe ^, r .. _ 
gether and bolted in piece, No fi*d 
are required between collector® 

The Solaron aeries 2000 collector i« 
versal in application. SutowthH,jj 
savings can be realised in ‘ 

dustrial and resIdentWjjBdl 

• M AKEUP AND FOftcfcl^ rvri r,s.n 

• HYDRONIC SPACE HEATWi 


• DOMESTIC HOT WATER 1 

• PROCESS HOT WATER A 

• PROCESS HOT AIR DRYING 

TIONS Y^T'.<3 




pKfrf/ 
seyav *• 1 > 

ffirgg;. 


The Solaron System can be uaed wharf; 
plication temperature* can Mt 
directly by the colleotors as well 
the collectors are used to preha 
water for high temperature app 

The Solaron series 2000 cotledior 
to the interim performance start 

lished by the Energy Research' 1 
m 'n! Administration lor solar m 
These standards include; Uv 

• RESISTANCE TO HAIL. WINOV^ 

ING ANO WIND LOAD. 

• FREEDOM FROM FREEZING, cuhuck 
SION AND OUTGASSING. 

• RESISTANCE TO THERMAL AND 

DEGRADATION. 

• CONFORMITY TO NATIONAL SAFETY 

AND FIRE CODES. ' -V J'l 


V-; w* m- ■ -v r ^S»e«Kifi|ie fci 


CONNECTION PORTS - Unique flange configuration 
v . permits tight ek seel automatically tt modules are 
installed , M 


g =P)QENCr collector efficiency Is m high as 64 5% as 
» Wiction of outlet minus amdlont temperature ov*r 
P solar Insolation. Where T out - et^aie iKT 
and insolation equets 300 BTUe per hour par 
sqaere foot, a typical operating environment. 4 “ ; 
$ BtiMron series 2000 collector efficiency t* 


that of flat pie s liquid type collector ?* j 

Jr . •EFLECTANCE - the total reflectance of the 
surface averages only about 6% 

R COVER TRANSMITTANCE - the transmit! .no# of 
■Rpl two J ale. tow Iron tempered glees cover te aoci 
„ cent from e 0 to 4S degree angle of ooter Inctdenoa ft 

HEAT DELIVERY* the excellent heat delivery che^i 
acteristlcs of the Solaron series 2000 collector are 
Shown on Figure 3. 
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Series 2000 

Air Type Solar Collector 
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SOLARON COLLECTOR PANEL DETAILS 


COLLECTOR PANEL 


NOTE 

THE SERIES 2000 COLLECTOR 
IS AVAILABLE IN 3 MODELS : 


2001 -STD. FOR 2 


PANELS 

HIGH 


2002 -OPTIONAL FOR MIDDLE 
ROW OF 3 HIGH ARRAY 
AND SPECIAL CONFIG- 
URATION 


2003 -STD. FOR 1 PANEL 
HIGH 


DOUBLE OLA2ED PANEL 
( TtMPERED QLASS ) 



‘ )R '« nwr p 



INSULATION 


manifold 

PORT (T VP. OF 6) 


PANFl DIMENSIONS . 
*W * tt'- 6*L * ?Y* ► 


V C*V 


NOT F AiR FLOWS THRU THE 
~ CHANNELS gE NF AT H 
THF ABSORBER PLATE 


CAP STRIP 
SEALANT 

PER IMF T E R 
FLASHING 


HOLD DOWN 
CLAMP 


INSUl AT ION — 



1 

^MANIFOLD 
PORT 


E_XJ E R I OR MOUNT ING 
SV ST EM 


2003 


2001 


2001 

2002 

2001 


COLLECTOR PANELS 
MAY ALSO BE GROUPED 
IN HORIZONTAL 
CONFIGURAT ION 


The Sotaron series 2000 collector I* flexible In application. The modules can be Installed on a roof 
session, wan section or free atanding root framt. 

The collectors are Installed aa shown In tha mounting system details above. Return and supply air 
la provided by simply Installing a standard starting collar on the bottom ot the collector anywhere 


within tha 29" x 36" manifold area, thus cellars can easily be located to clear roof tru 
studs. Perimeter flashing la field measured and Installed te complete the system 

Other product Information. 

COLLECTOR WEIGHT - 111 pounds 

INSTALLED DIMENSIONS - M" x T9", center to center 

PORT NET FREE AREA • 26.7 e*uaro inches each 

PORT END CAPS- provided by Selaron aa required 


or well 


. i 


t 

I 

•) 


% 

% 


*.... I 

Mil I 


Ji 

4 i 
* 


‘>7 




i-ir i-r L+r t+ir l+m* 


VERTICAL 














The Solaron series 2000 solar collector can be installed in either a horizontal or vertical position. 
Installation can be efficiently accomplished by a two-man crew No special tools or installation tech- 
niques are required. 

The optimal air flow rate throuQh the collector is 2 SCFM/ft? The design static pressure is 0.23" 
when the collectors are ducted as shown above. 

On a special order basis. Solaron can provide collectors with precut manifold openings and 
manifold ports omitted where specified to further reduce field installation time. 

Solaron Corporation provides mechanical engineering and field services to assist the local engineer 
and HVAC contractor in design and installation. 

For additional information on the Solaron collector and related Air Handling and Automatic Control 
systems, contact Solaron Corporation Marketing Services. 


Phone 303 / 289-5971 

SOLARON CORPORATION / 4850 OLIVE STREET / COMMERCE CITY, COLORADO 80022 
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A (-V,*) 


B <-v; ) 


A I R 
FLOW 


VERTICAL 


specifications: 

SIZE-MAX D MENSIONS ARE 

3C x 24 . IF LARGER SIZE 

IS REQ D. IT IS TO BE A 
MULT IPL E DAMPER 
INSTALL AT ION. 

3U ACE -COATED FABRIC MATERIAL 
4* WIDE. 

F RAME-EXTR'JOED ALUMINUM(TO 3E 
SEALED AIRTIGHT IN DUCT) 


iTE Z A pgrox. press, droo a*, design 
‘low rate is 0.10*w.g. 


HORIZONTAL 


NOTE I Horn damper must 

be installed *ith 

air f ! cw v p 


CFM 

RANGE f 


DIMENSIONS- MODEL IMAX FACE 

INCHES NQ, I VELOCITY 

A | B |VER7 I HCRlZl JFPM) 


350 /s60 12 


300 /l350 

28 

1350 /‘soo 

26 



dh 40 60 C 


6 oO 


65C 


SELECTION example: 


given: 500 ft. 2 collector 

area 

3D-1 IS IN HCRIZ. R/A 
DUCT 

30-2 IS 'N VERT. OUCT 
GONG UP TO COLLECTOR 
SELECTION : 

WIT H A PLOW RATE OF 2 CFM 
PER FT 2 -07AL = ‘000 CFM 


5ELEC- DV28/3H48 


SOLARON 

l 

EACK-DRAFT DAMPER 

J 


SOLARON CORPORATION 


specifications subject to 

2C3/733-0101 


cnangc without notice 

720 S.COLORAOO BLVO. 



DENVER. CO LOR A 00 



80222 , „„ 
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SOI .ARON COLLECTOR 
HARDWARE 
COMPONENTS 


n 


CAP STRIP 

CS 0035 

&+ 

• • r • • 

HOLD-DOWN (BRACKET) 

FAO 330 a 331 <V 

(EXTERIOR) Jj 

CAP STRIP 

CS 0073 /W 

>^73* 

’ 

. • 

HOLD-DOWN (PLATE) 

FAO 220 a 221 
(INTERIOR) 

TEE COVER _ 
PLATE 

CS 002T k ■ 


SCREWS BRACKETS 

CAP STRIP • 

FAO 440 a 441 fa 

CROSS m 

COVER jH ^ 

PLATE • W 

CS 002X 


END CAP 

FAO 300 a 801 A / 

(X 

ELBOW COVER 

PLATE rri 

CS002L . Ln 

FIELD MILLED 

» • • 4 

SEALANT/ ROLLS 

PERIMETER FLASHING 
GBO 70 80' ROLL 

HOLD-DOWN BOLTS 

W/ WASHER S TINNERMAN 

fao iio. iii a ns 

: 

SILICONE PORT 
. GASKETS^—, 

GBO 160 
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muu i rviM 


•EAD OF SEALANT 
-AROUNO PERIMETER 
Of OOCT CONNECTION 

|V • "drive") 


DUCT CAULKING 


AFTCR TUBE IS SEALED 
RE-.NSEHT IN CAVITY 
UNDER THE SM 

NEOPRENE GASKET ft. 


Neoprene 

"GASKET 


COLLECTOR 

PANEL 



BREATHER TUBE 


CAP STRIP 



\ / VERTICAL 

\ / DAMPER 

HORIZONTAL V CAULK AIRTIGHT 
DAMPER ALL AROUND 

BACK DRAFT DAMPER 
INSTALLATION 


-PANEL 


'v/m 


-SENSOR 


~ ^-B EAP OF SEALANT 

: — / * . - CONTROL 

l —fLEX DUCT PANEL 

.LECTOR DUCT SEALING a 
SENSOR LOCATION 


I DIM 

K 


DUCT DIMENSION 
ARE OUTSIDE 
DIMENSION (0.0.) 


COLLECTOR 

"PANEL 


G8- 70 (SEALANT) 
-1*1/2 X 7-l/S 



1 I r- 1-1/2 X 7 


iii(iiririiininiirtiniliriiiniaiiMiiiif 


SHEATHING ' \ 

1-1/2** 1-1/2" STARTER STRIP-^ * 

PERIMETER CURB 


.COLLECTOR 

^PANELS 







— HOLD-DOWNS 

SHEATHING W/ 
FELT 


'V^HOLD-DOWN HARDWARE 




2*/ 


CROSS COVER 
PLATE 

CAP STRIP 

DOUBLE BEAD 
Of SEALANT 


PANEL 
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TEE, CROSS 8 ELBOW 
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PROJECT: 

FIRE STATION No. 24 



LOCATION: 

KANSAS CITY, MISSOURI 


s 

ARCHITECT: 

MIDGLEY, SHAUGHNESSY, 

1^ 


ENGINEERS: 

AEC INC. 



SUB. CONTRi 

TRUOG A NICHOLS, INC. 


NJ 


ft#'?* 

ROOF EXHAUSTERS ( EF-1 A 2) 

PENN LC Dynafans, low contour type, aluminum housing, with 115/60/1 motors, 
adjustable V-belt drive and disconnect suitch. 

1 - EF-1: LG-16A, l/4 H. P. , single speed, with 115 volt motor operated back-draft 
damper? 1050 cfm © .375” S.P., 870 RPM. 


EQUIPMENT SCHEDULE 


1 - EF-2: LC-16A, l/3 H.P. , two speed, with gravity bacljdraft damper, fjnd hinged 

sub-base; 900 cfm ® .5" S.P. , 950 RPM. - CSy 

/ 

WALL EXHAUSTERS (EF-3 A 4) 

2 - PELRLiSSlfcdel PVH*46 direct drive with l/2 H.P., 115/6o/l motor, aluminum 

fan blade, wire inlet guard, and 20 x 20 RUSKIN BD2A2 back-draft damper 
(front flange frame)? Capacity: 3625 CFm CO .375” S.P. 


c+tc, 


CONTROLS 

3 - (fiF-1,3 A 4) C-H 9101H92 flu3h manual strjrters with overload protection, 
pilot light and stainless steel flush plate. 

1 - (EF-2) C-H 9106H14, flush 2 speed starter, with overload protection on both 

speeds, pilot light and stainless steel flush plate. 

CURBS A EQUIPMENT SUPPORTS 

2 - PATE PC-5A, with 2" raised cant, 23. 

6 - PATE ES-5A, with 2” raised cant, 42" 

LOUVERS A DAMPERS - RUSKIN MFC. CO. 

2 - 60 x 24 L— 5 « galv. with 1/2" mesh , 16 gn. gnlv. birdscreen on rear, channel frame. 


5" square O.D* (EF-1 A 2) - 

long.4-/*^XiW^ 'CvC* (Tide, 


BACK-DRAFT DAMPER 

NMS non-metallic, steel channel frame. 
1 - 15 x 14. 2 - 24 x 18. 

MANUAL DAMPERS 


3 - 10 x 10 MD-35-OBC, with extended 3haft for 

PTOP HA VWPi #v '.vO’ 


FIRE DAMPERS - Horinontal 
IBD2 - A frame, UL, 212° fusible link,. • 

2 - 26 x 16. 2 - 26 x 20. 1 - 17 x 16. 


1 - 


AIR DISTRIBUTION EQUIPMENT - TITUS PRODUCTS 
SBi TDC-S1, ^25 white finish, with AG-95 dampe r . 
2 - 6 x 6, IS. 4 - 9 x 9,3A. 1 - 9 X 9i 20. 

1 - 9 x 9, 4A. 2 - 12 x 12, 2S. 3 - 12 x 12, 4A. 

1 - 12 x 12, IS. 1 - 12 x 12, 2C. 

SR: 272-RS-5, *25 white finish. 

2 - 18 x 12. 4 - 22 x 8. 1 - 26 x 12. 


uKililNAL 1>AGE U 

OF POOR QUALITY 



zd life 
o uj o: 0 

0 cc h- in 
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RG: 25- U, i/25 white finioh. 

1 - 10 x 10. 1 - 12 x 12. 1 - 16 x 16. 1 - HH y 12. 

1 - 24 x 20. 1 - 26 x 26. 1 - 4B x ?6. 

ER: 25-RL-5, white finish. 

2- 8x6. 1 - 12 x 10. 1 - 12 x 12. 

Aliil A-FL-5, #25 white finish. 

3- 8x6. 

X: 4-FL, »/25 white finish. 

3 - 10 x 10. 

EXTRACTORS: AG-45 

,f2 operator: 2 - V x 6. 2 - 8 x 8. 1 - 11 x 6. 1 - 14 x 6. 2 - 16 x 7. 

,/l operator: 2 - 22 x 8. 


Submitted By: Triangle S.-tlc:- , Tnc. 

i'.O. BOX 159 

Shawnee Mission, , 66201 
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PJliMN Low Contour DYNAFAN (BELT DRIVE ) 

L 



LEGEND 


© ACCESS MOOD *uhit$ 
niTh HCOO in Two S ; w ‘'NS 

(?) eALL BEARING MCTC- ! I 
(I) CENTRlPuGAL fan wheel 
(3) VIBRATION ELIMINATORS 
(£) BALL BEARING RiLLOw BLOCKS 
(&) FAN INLET VENTURI 


. DAMPEN ; 0 »»Ti 0 NAL ) 




CuNO ft rtASMlNO 

iet otHfus i 


• CONDUIT »OlC 


Ouan. 

Unit No 

CFM 

SP 

FAN 

RPM HP 

1 

LG-16A 

1050 

.375*’ 

870 

1/4 

1 

LC-16A 

900 

.5" 

950 

1/3 


'minimum CUNt mCiOmT III . i| 

of .*-on t: cst units Field Bu i 1 1 Cur b Detcii I 


electrical 

HARACTERiSl 

115/60/1 

115/60/1 


Tog 

EF-1 

EF-2 


EF-1 with 115 volt motor operated beck-draft damper. EF-2 with gravity backdrnft damper 
and hinged sub-base. 

Both units with adjustable V-belt drive and disconnect switch. 


dampers > 

material - aluminum housing. 
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R PROJECT 

Fire Station 

ENGINEER 

AEC Inc. 

jj LOCATION 

n:;c.s City, Mo. 

CONTRACTOR 


1 architect 
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1 1 
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SPEC 

NO. BD2-127S 
Replaces BD2-1075 


BACKDRAFT DAMPER 

Aluminum 


TYPE 

B§ t t** 

BD2/A2 


STANDARD CONSTRUCTION 

FRAME: 6063T5 extruded aluminum 
.090“ wall thickness. Mitered corners. 
UNKAQE: 1/8" x 1/2" aluminum tie- 
bars concealed in frame. 

MAXiMUM SIZE: 

Single section — 40"w x 48”h 
Assembly of sections — size un- 
limited. 

MINIMUM SIZE: 8"w x 8”h 
TEMPERATURE LIMITS: 

-40*F to +200*F 
FINISH: Mill 

BD2/A1 — 

(SFftn^oci tles ug ^g-WXJ Ipm) 
B LADE §j^Se^^med aluminum with 
«*-B*truded vinyl edflfrejals. 


BEARINGS: Valox ^ 

BD2/A2 

(Spot velocities up to 2500 fpm) 

BLADES: 6063T5 extruded aluminum 
050" wall thickness with extruded 
vinyl edge seals. 

BEARINGS: “Cycoloy 80G M 

Note: When used in fan discharge ap- 
plications, damper should be 
located at least Vi fan diameter 
from fan discharge. 


FRAME CONSTRUCTION 



Ki 


Channel Front Flange Roar Flangt 

1 2 3 


BD2 


FEATURES 

BACKDRAFT PROTECTION: 
Low leakage: 

Less than 12CFM/sq. ft. at V* 
w.g. 

WEATHER RESISTANT: 

Blades overlap frame. 

QUIET OPERATING: 

Non metalic blade to blade seal 
APPEARANCE: 

Good looking — 
contemporary styling. 



HORIZONTAL MOUNT - AIR FLOW UP 
(Not available In air flow down) 


Rear Mtfl. 
Screen 


Front Mtg. 
Screen 


•Unit furnished approx. Ve” smaller than 
given ‘opening’ dimensions. 


OPENING DIMENSION TYPE MOUNTING 

QUAN. TYPE I | FRAME 1 

A* B* 1,2 or 3 VERT. HORIZ. 


20 20 2 


JOB 

CONTRACTOR 


LOCATION 


RUSKIN Mfg. Co . 


P.O. Box 129 


Grandview. Mo. 64030 

© RUSKIN MFG CO. 1975 
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I 



irtndjrd height 1 1 " & 15 


the pacesetter in quality prefab roof products 

late* 

surbs 

standard construction 

Heavy ga. galvanized steel, unitized, full 
mitered corners, all seams welded, IV' thick 
rigid fiberglass insulation, wood nailer strip. 

All curbs are internally reinforced in larger 
size dimensions. On B style curbs overhang 
is V' unless otherwise specified. 


the pale company 

2625 south 21st avenuo • broadview. Illinois 60153 
312 • 681-1920 


p o no 

customer Truo : : ,v Mchol; , InC, 

protect I* ^ » 'tut- ion //» U 

location 1 


architect Mi ( fol e yt Sahughnessy , Fickel & Scott 
engineer Mi ^ 


-»o*. ^ pate curbs I 


roof curb' requirements 1 


dimensions (give CD or l D ) 


23 * x 23 i 


roprosnntod by 


• nailer •• 

overall over raised 

height hang cant 

0 style height 


E*™*. page IS 
01 poor quauiy 


for pate office um only 


\\ 


entered - 
ship date 

















the pacesetter in quality prefab roof products 


2625 south 21st avenue • broadview, Illinois 60153 
312- 681-1920 


pate® 

equipment supports 

standard construction 

1 8 ga galvanized steel, unitized construction with 
integral base plate, continuous welded corner seams 
wood nailer, counterflashing with lag screws. 
Internally re-inforced to conform with pate load 
bearing factors. 

On B style supports, standard wood nailer has 1 " 
overhang unless otherwise specified. 


customer 


project 


location 


architect 


engineer 


ES-1A STYLE 


ES- 2 A STYLE 


ES 5A STYLE 


C<H*TCA 

riA5HIW« 


f*HCei UtTM. 

SCflfW 


t»du«* 




»iX>0 


:s 2 B STYLE 


•Ate trcTioft 


NAUCD 

CANT 


CONCACT t 


STANDARD HEIGHT: 8’ 


STANDARD HEIGHT: 11" 


STANDARD HEIGHT: 91*" (with 1» 2 R) 


quantity 


nailer 

width 


nailer 

over 

hana 


overall 

height 


represented by 


for pate office use only 


shear 


entered 



r 





STANDARD CONSTRUCTION 

FRAME: 20 ga galvanized 4" 
steel channel with Vi" in- 
verted flanges (Illustrated 
below as Frame Construc- 
tion No 1) 

SCREEN: 19 gage galvanized 
1 2 ** mesh in removable frame 
FINISH: Mill galvanized 
BLADES: 20 ga galvanized 
steel 

L2 — Chevron Type on 2 1 /V* 
centers (approx.) 

L3 — J Type on 4" centers 
(approx ) and 45° angle 
L5 — K Type on 4" centers 
(approx.) and 45* angle 
MINIMUM SIZE: 12'w x 12'h 

MAXIMUM SIZE: 

Single section 96 ’w x I20”h 
or 120"w x 96"h 
Assembly of sections — size 
unlimited 


FRAME CONSTRUCTION 



NO. 3 No. 4 

FLANGE DEMOUNTABLE 
(at additional cost) 


'1GINAL PAGE IS 
ji' gi.iAi.in- 


SPEC 

NO L235-877 

Replaces L235— 1275 


LOUVER 

r IXED DIE FORMED 


TYPES 

L2-L3-L5 



FEATURES 

EXCELLENT WEATHER PRO- 
TECTION at lowest cost 
APPEARANCE: Symmetrical 
design with level accurately 
spaced blades blends well 
with all types of architecture 


VARIATIONS 
(at additional cost) 
FRAME DEPTH: 2 " through 
8” (4" standard) 

SPECIAL MATERIALS. Alum- 
inum, Stainless Steel. Cop- 
per. Heavier gage materials 
BLADES: Material gage spac- 
ing. and angle. *» 
SCREENS: Many variations 
available. 

FINISH: Enamel 

BaKed Enamel 
Epoxy 
Prime Coat 

°^ l p(k)p L PAg £ /<? 

(K>R qvau t ; 


SCREEN 
ON REAR 


NOTE: Screen adds approx 
V to depth 


•Unit furnished approx v 4 M sma'ler 
than given “opening' dimensions 


QUAN. 

TYPE 

DIMENSIONS 

FRAME 

SCREEN 


A* 

B* 

C 

4” Std. 

D 

* 

L-5 

60 

O ) 



i 

] ' " me. 

h. 16 ra. c-lv. 








birriscrv 

on on rec.r. 

































































JOB 

CONTRACTOR 


LOCATION 


RUSKIN Mfg. Co. 


P.O. Box 129 


Grandviaw. Mo. 64030 

e BUSKIN MFG. CO. 1977 
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SPEC 

NO. NMS-1275 

Replaces NMS 275 


BACKDRAFT DAMPER TYPE 

(Non Metallic) NMS 


STANDARD CONSTRUCTION 

FRAME 16 gage Steel. 

OLADES. Vinyl laminated Nylon in 

Galv. **U" clamp riveted to frame. 

REAR GRILL. Flaitanad aiipandad Matal. 


FINISH 

NOTE: 


Rust inhibitor coating. 

Damper will ba fabricated in 2 or 
more tactions whan width or height 
exceeds 24“. 

Max velocity 1.200 FPM 
NMS Not Recommended whan 
exposed to temp, below 40* F. 

Minimum sue — 6" * 4’* 


NOTE! DO NOT USE FOR FAN DISCHARGE. 


*~' h - i ; * m- 

L i- ♦- 1 i -4 4 — i— f 4 4-4- I I l i I 1 1 I— 1 1 

— U> +4-4-1 [i I 1 i t 

• ~p j • 

14 -j- 4 4 i ♦ —*--4 ♦ 4- ♦-■j. I ♦- 1-+ 

d -4- {-{- 4 -4- )r\ M +f 

w M— . — 4- -4~ u-i- -4 tj rr { -4— 4 — f 4 

5 1 — — r i~f H Ur i if rr 

£ 20 ^ ♦ — -4 — 4 h — H +-* H 

5 ' * 1 f f +-*-f \/ ♦ • ♦ * { ^ f- f 

**• -4— f- • ♦ -4 f- t 4 i/r* 4-4 4 +-■ 4-4++- 

*. TTU^ r i^r^ nn., nn 
o I rn i :-u u 


r c i 





VERTICAL DAMPER 


FEATURES 

BLADES' Incept tonally strong A 
tear resistance 
Virtually Inert-ii un 
affected by mildew or 
rot 

Fire resistant -self ex 
tinguithmg. Will not 
support combustion 
Waterproof-does not 
absorb moisture Resist 
most oils, chemicals A 
grease. 

Temperature range 
40°F to 190°F 

SUPER-SENSITIVE ACTION 
Opens on slightest 
movement of air. 

QUIET: No metallic noises. 

SEALS EASILY: For the best 
beck draft protection. 

NO MECHANICAL PIVOTS: 

Means long dependable 
operations 

OVER 60% FREE AREA. 


o I l; , } . t i Pp44 firr-fi.-L 

8 I 

< - ♦ y J . . 4- i 


DAMPER HEIGHT c 

>VE R 4 11 TQ ilNCL I ~ ~JZ. 
13'* TQAINCL 2 0 • 3** 

jr- TO A INC L 24’ 4 • 


10* f • * * 

Pf -4- f 4 ( t f f f + 



. . . LEAKAGE CHART . 
30 x 12 NMS 

4.1. 1 

1 0 1.5 2.0 2.5 


HORIZONTAL DAMPER 


INCHES OF WATER 


•Unit furnished approx V* smeller then 
given opening' dimensions. 



JOB 

LOCATION 


CONTRACTOR 



RUSKIN Mfg. Co. 

P.O. Box 129 

Grandview. Mo. 64030 

P RUSKIN MtG CO 1975 
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SPEC 

NO. MD35-1275 

Moplaces ML35— 775 


MANUAL DAMPER 


TYPF 
MD 35 


STANDARD CONSTRUCTION 

FRAME: 3V*‘‘ x 7/8" 18 ga galv steel 

channel 

BLADES: 6" width 18 gn galv steel on 
approx 6" centers 
LINKAGE: Concealod In frame 
BEARINGS: Cycoloy 800 
AXwES: V* Hex 

CONTROL SHAFT: 3" x 3/8" sq plated 

steel 

MAXIMUM SIZE: 48"w x 46"h 
MINIMUM SIZE: OB-6"w x H H h (2 

blades) PB — 6‘ w x 8"h (1 blade) 

For sires larger than maximum or 
smaller than minimum, use Model 
CD 35 


v. 


Mi 



Mft35/^C 

PARALLEL 

/blade! 


types; 

MD35/OBC 
OPPOSED 
, BLADE > 


“Unit furnished approx ' smaller 
than given ’openmg" dimensions. 






FEATURES 

STEEL CONSTRUCTION: "INTER 
LOCKING DESIGN Entire unit 
locked together without bolts 
screws, or rivets to shake loose 

BEARINGS: "Cycoloy 800." non stick, 
and non corrosive, assures long life 
and ease ot operation 

LINKAGE Shake proof Low mamte 
nance 

AXLES: Positively locked to blade No 
screws or welds used, will no! shako 
loose 

FPAVF CORNERS Internally braced 
to M'duv •* racking 

CUSTOM TAILORED: To fit any s*:e 
opening 

Standard construction only available 


NOTE: 

For proper operation all dampers must 
be Installed square K free from racking 


ORIGINAL 1‘AG! li 
OF POOR Ql'AUYl 


QUAN 


DIMENSIONS 






SPEC 

NO. IBD2-577 
Replaces IBD2— 1076 


FIRE DAMPER 

CURTAIN TYPE 
INTERLOCKING BLADE 


STANDARD CONSTRUCTION 

FRAME: 4 V galvanized steel 

channel 

CLADES: Interlocking type 
galvanized steel. 
ENCLOSURES: 18 gage steel 
(Types B, C, CO. A CR). 
FINISH: Mill galvanized 
FUSIBLE LINK: 212*F Stand- 
ard. 160* F available at no 
additional cost. 

MOUNTING: Vertical or Hori- 
zontal. 




HORIZONTAL 

MOUNT 


VERTICAL 

MOUNT 


FEATURES 

Standard model includes \Vi 
hour UL Fire Damper Label 
Approved for use in Fire Par- 
titions with ratings up to 2 
hours 

Meets all UL and NFPA re- 
quirements for PRIMARY FIRE 
DAMPERS 

Gravity operated for Vertical 
Installation Available with 
closure springs and latches 
for horizontal installation 


l TYPE A 
^^Standard 




W r 



V YPE CR — iRopnd' \ TYPE CO — (Ovitl 

\ /••r - * Au" \ 3k I 


- (Ro/nd) 

3VT f2Y»" 

, /flg 

/ L 


A A 6 are Duct Dimensions 


»" IV 

D la Duct Diameter 


HF 

I IV ^ 


Hi 

- 


NOTE: For overall Frame Dim. on type B, C, CR, A CO see appropriate IBD2 Spec, sheet. 

TYPE A & B will be furnished approx 1 1 A" less than given duct dims TYPE Cs will be furnished approx 1 /8*‘ less than given 
duct dims 


DUCT TYPE 


FUSE MTG. 

LINK 1 — UL 

TEMP V H 





JOB 

LOCATION 

CONTRACTOR 


RUSKIN Mfg. Co. 

P.O. Bo m 129 Grondvim w. Mo. 64030 

© RUSKIN MFG. CO. 1977 
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SUBMITTAL SHEET 



MODEL TDC CEILING DIFFUSER 



TITUS MANUFACTURING CORPORATION WATERLOO, IOWA 50704 


LITHO IN U S A 


3 75 


115 


Submittal B 83 2 

Rtn C 



r | z5 | (W 1) BAKED OFF WHITE ENAMEL 
iSTD FOR STEEL! 

! M l BAKED ALUMITINT ENAMEL 
(ALTERNATE STD FOR STEEL! 

'STD. FOR ALUMINUM) 


H 


r j i 


□ 2A 



□ 1A 


I 

: liflFlH 


□2S 




□ 2C 



□ 2D 


(FRAME TYPES 2. 3. A 4 ONLY! 

MOTE WHfc N MODULE SIZE IS MORE THAN 
J' LARGER THAN DUCT SIZE. THE DIFFUSER 
WILL BE MOUNTED IN A MODULE SIZE PANEL 
AS SHOWN IN ABOVE PICTURE 


CORE STYLES 
(PLAN VIEWS) 


rli 


□^2 


NOTES 



1 Dirr#n»iona Hated art duct aive multiplea 

2 All X A Y dimension* mutt b f specified ? 
If not specified on core stylet 4E A 3C 
core* will be sued to provide the flow 
ahown In cateloQ 


rii nh in 




□ 2E 



h 

" *• 1 T *" 



==A 

HD! 

mi 

ma 

«mi 


□2G 


► -} 


(B IS LESS THAN A BUT 
GREATER THAN A/Jl 


: 


'Rrii 


m 




4C 4D 

ah 






TITUS MANUFACTURING CORPORATION 


WATERLOO, IOWA 50704 

Submittal B 83 2 

Dow H 






















(L'WiOOMMCffTAL 

CLEMENTS 

CORPORATION 

Subaalary of Koppors Company Inc 


TITUS® PRODUCTS 

SUBMITTAL SHEET 


Supply Registers 


(SIDI) CortStvIti 271 ft 272 


P I •wv> 


□ Model 271-RL-50ne set of AIRFOIL LOUVERS 

1 >arallel to long dimension and individually ad^ 
ustable to any degree of deflection in the vef- 
tical plane. 

□ Model 271-RS-5 One set of AIRFptt'LOUVERS 

f tarallel to short dimension apzKndividually ad- 
ustable to any degree otydflection in the hori- 
zontal plane. 


1 _ ; 


— — - mii> — ■ - ■ 




L 1 A A A A A A I 


LOUVERS: One set of Individually adjustable 
AIRFOIL louver^txtruded aluminum — 
solid section.,^ 

LOUVER DEPTH^?.". Assures positive air de- 
tlectiopy^ 

DAMPER^p posed Blade. Opposed acting 
.yjtades are always parallel to short di- 
mension and operated by standard 
^ screwdriver. 


FINISH: Baked Alumintxql Enamel. 

GASKET: Polyurethane Foamx. 

SIZES: Stocked in many stancfctK^ 
size made to order. 

BORDER: Cold Rolled Steel 


sizes. Any 




n 


IK- - 


rKtod*L2Zi.RL-5 Two beis Luu- 

VERS. and 

Individually adj^etaTfleto^^^ of deflec- 
tion inv£#trfal plane. Second sSt^pa^liel to 
shprt^ilimension and individually adjustable to 
^dfiy degree of deflection in the horizontal plane. 

Model 272- RS-5 Two sets of AIRFOIL LOU- 
WERS. Front set parallel to short dimension and 
Individually adjustable to any degree of deflec- 
tion in horizontal plane. Second set parallel to 
long dimension and individually adjustable to 
any dearee of deflection in vertical plane. 


Ml 

i | 

r-- — | 


c o o o : cl 

if* 

► 

H 

L — ••/» — — — j 


LOUVERS: Two sets of individually adjusted* BORDER: cold-rollea steel. 

Airfoil louvers. Extruded aluminum — FINlSH:Baked Aluminum Enamel, 
solid section. GASKET: Polyurethane Foam 

LOUVER DEPTH: Va" Assures positive air de- 
flection. 

DAMPER: Opposed blade. Screwdriver operated 
f ro« fact of register 


ENVIRONMENTAL ELEMENTS CORPORATION 
TITUS PRODXTS Dallas, Texas 


Submittal C-70-4 
Rev. C 

2-76 





SUBMITTAL SHEET 


Steel Return Grilles 



TITUS MANUFACTURING CORPORATION 

. _ Utfcn In UJA. 

X-Th 

ORIGINAL PAGE IS 
F POOR QUALITY ,. Q 


WATERLOO, IOWA 50704 

Submittal C-35-4 


TITUS 

Steel Return Registers 


SUBMITTAL SHEET 




□ MODEL 23-RL5 

Features one set of fixed 
blades parallel to long 
dimension and an attached 
opposed blade damper^^ 

□ Model 

rtftfve except 0* 


Cj MODEL 23-RS5 

Features onn^M4 , *OTfixed 
bladej^^«ffilil to short 
c^ia^ytffon and an attached 
■^opposed blade damper, 

□ Model 13-RS5 

Same as abo.c except 0* 
deflection. 


- D =i 


Aluminum Enamel. 


Border - 20 Gage 
Blades - ?2 Gage 


CooTnesAunk screw holes 
for No factory 

Standard. 


I 0+li 

I M” ® - ' 




[• — D =uswiuct«b 


> VmODEL25-RL5 

*Teatures on'* set of fixed 
blades par ' ji to long 
dimension and an attached 
opposed blade damper. 

□ Model 15-RL5 

Same as above except 0* 
deflection. 


Finish Baked Aluminum Enamel. 


Border - 20 Gage 
Blades - 22 Gage 


GMODEi. 25-RS5 

Feature's one set of fixed 
blades parallel to short 
dimension and an attached 
opposed blade damper 

□ Model 15-RS5 

Same as above except 0* 
deflection. 


Countersunk screw holes 
for No 8 SMS per factory 
Standard. 


ILr* 


D - 

JIJTY GYM REGISTER 


□ MODEL 30-GL5 

Features one set of fixed 
blades parallel to long 
dimension and an attached 
opposed blade damper. 

□ Model 33-GL5 

oboy#-^fcept 30* 

□ Model 34-GL5 

Same as obove except 45* 
deflection 

& Vi* blade spocmg 


□ MODEL 30-GS5 

Features one^er'tfTfixed 
b I a d e sj^^fie I t o s h o r t 
dijpeetfTon and an attached 
^"Opposed blade damper. 

□ Model 33-GS5 

Same os above except 30* 
defection 

& VS* blade spocmg 

□ Model 34-GS5 

s sSjmt a, obove except 45* 


Aluminum Enamel. 


Borders - 18 Gage 
Blades - 14 Gage 


Countersunk screw 
for No 8 SMS per 
Standard. 


holes 

factory 


Support Bars on 6 Cerni 







iMODfL 0-F5 

Features a steel perforated 
plate mounted m an ex- 
truded alumnium frame and 
an attached opposed blade 
damper Finish 25-(W-1) 
Baxed Off-White Enamel. 


l. 


Counter sunlhHrrew holes 
for No 8 SMSf^<factory 
Standard 


TITUS MANUFACTURING CORPORATION 


Intel* U5A 


WATERLOO, IOWA 50704 


Submittal C-35 5 


120 



TITUS 


SUBMITTAL SHEET 


Aluminum Return Registers 





LISTIO DUCT SIZE 


0 ‘1 1 

i — I • H 





1 

r 

i i i 


:i 

- 0 LISTED OUCT SIZE — J 

- 

j 


□ MODEL 3-FL5 

Features one *et of fued 
blade* parallel to Iona 
dimension And an attached 
opposed IM d M0J 01 

>jModel 56-FLS^^^ 

rxc ept 0* 


Finish Baked ATI 


□ MODEL 3FS5^-^ 

Ff»ature%Qi>«*^rTof fund 
bl^j Uie^TraMoi to f hort 
^^rfftfunmon and an atta hod 
oppose 1 bi.vic damper 

□ Model 56-FS5 

Sam* «t above except 0* 

deflection 


nt Enamel. 


Countersunk screw holes 
for No 8 SMS per factory 
Standard 




HI M 


XUWODEL4-FL5 

Matures one set ot fi*cd 
tdc$ parallel to long 
dimension and an attached 
opposed blade damper 

□ Model 5S-FL5 

Same a* ab^ve except f* 
deflection 


□ MODEL 4-FS5 

Features one set of fiaed 
blades parallel to short 
dimension and an attached 
opposed blade damper 

□ Model 55-FS5 

Same at ab~<e except 0* 
deflection. 


Finish Baked Alumitmt Enamel. 


Countersunk screw holes 
fo r No 8 SMS per factory 
Standard 


DMOJ)«r5trF5 

~^J*^Features VSr * * V* fabri* 

cated aluminum louvers 
and* an attached opposed 
blade damper 

Finish Baked Alumitint Enamel. 


li liaLMBtfsi/l - 


r • i 


D DSHD DUCT SUI 


□ Model 52 F5 

VS x VS * I Aluminum 
I Hjvcrt 


Countersunk screw holes 
»**q^jV o 8 SM S ncr factory 

L; 4odel 51 

Vi * Vfc x h Plastic^^s 
Lovven 



ij34DX>erT o-F5 

^'■'features 1 * 1 k 1 fabricated 
aluminum louvers and an 
attached opposed blade 
damper. 

sh Baked Au mit nt Enamel 


Cour i 
for No b 
Standard 


screw holes 
J^xf^r factory 


TITUS MANUFACTURING CORPORATION 


lift.* In UJA 


WATERLOO, IOWA 50704 

Submittal C 40 0 



I 






TITUS 

Aluminum Return Grilles 


SUBMITTAL SHEET 



^45' D * 




ITS : -J 


■ -«— riH I 



□ MODEL 3-FL □ MODEL 3-FS - _ - ^-''^ 

Features one set of fixed Featur^jt^rrTeset of fixed 
blades parallel to long ^^J*Hrtfes parallel to short 
dimension. 45° defle^ion^’*’’ -- ^ dimension. 45° deflection 


□ MojteWtffL 

above except 0° 
deflecT7tm^_ 


□ Model 56-FS 

Same as above except 0* 
deflection 

LAIumitint Enamel. 


Countersunk screw hoTt»>^ 
for No. 8 SMS per factory 
Standard. 


6JMODEL4-FL 

' features one set of fixed 
blades par allel to lonq 
dimension. 45° deflection 

□ Model 55-FL 

Same as above except 0* 
deflection. 


□ MODEL 4-FS 

Features one set of fixed 
blades parallel to short 
dimension. 45° deflection 

□ Model 55-FS 

Same as above except 0° 
deflection. 


Finish: Baked Alumitint Enamel. 


D = LISTED DUCT SIZE 


Countersunk screw holes 
for No. 8 SMS per factory 
Standard. 


r D + l!i 

r D-B 


I ! 4 1 

1 1-1 

l^flTTTT ITTT JJ • f. 

L Ij b 

- B = LISTED DUCT SJJL* 

^<r 


Model 51-F 

Vi x Yi x Vi Plastic 
Louver 


Model 52-F 

Vi x '/j x 1 Aluminum 
Louver 


Cl □MQPEir^F 

^^J-^^Features Vi x Vi x Vi fabri- 
cated aluminum louvers. 
Protfdes maximum free area 
with minimum see-thru. 

Finish: Baked Alumitint Enamel. 

Countersunk screw holes 
^'v^for No 8 SMS per factory 
Stnmdard. 


D+m— 

o-#- 

J 


-riH * 


— j; 


_^3*TODEL10-F 

<T| Features 1x1x1 fabricated 

/— aluminum louvers. Provides 

maximum free area with 
minimum see-thru. 

Finish: BakodATbTwUi^jtEnamef. 

Countersunk screwoo^js 
for No 8 SMS per factor 
Standard. 


ttal C 45 


22 










OPERATORS 


4 1 


* V "Sr 
0 t 

• *° Ls /<’$** 

. • ? f s -y" 

. »r : 

• • <>» I * . -v-r 


0-B i 


No. 2 


Adaptor for regulator control for 
operation from a knob located at 
ceiling 



No. 1 


MANUAL ADJUSTING LEVER fur 
nished a» no extra cost if specif ed 



!! 1 [I T 
I 1 I fi 


.» i if 


» it .ii,: 


i • 


i i i i 


LCC 


, A* 


. 2 




•MJM»SA k 0^(NMO 




i balvuiib 

Q* kLNwTrt TQ It SMUTEA 


No. 3 


Key operated mechanism for op- 
eration through face of grille. 
Full adjustment possible without 
removing face of grille. 


TITUS MANUFACTURING CORPORATION 


WATERLOO, IOWA 50704 

Submittal E -33- 1 
Rev. B 



AIR HANDLING 


UNIT #2 AND #3 


125 


LOREN COOK COMPANY 


SPRINGFIELD. MISSOURI 


BEREA. OHIO 


SPECIFICATION SHEET 


J0B Fire Station #24 
Kansas City, MO 


CUSTOMERS ORDER NO. 


1758 < 


ARCHITECT 


ENGINEER 


APPROVED BY . 


APPROVED BY 


contractor Truog Nichols 
approved by Kansas City, I 


SUBMITTED BY 


MARK CATALOG UNIT MTR. FAN 


NO. TYPE HP RPM 


PH CY VOLT CFM 


A HU-2 21CH 


CH 2 1380 3 60 208 4300 li 


1 

AHU-3 24CV CV ^ 1270 3 60 20E 5000 

7^ f- 




U.L. listing is required, odd a U after the UNIT TYPE. When C.5.A. listing is required, odd a C after the UNIT TYPE. 


"rtic 




hl °n is 


4i.rry r 


F.VJ- 40-A 


9 . 




12(> 


























































LOrtEiM COOK COMPANY 


SPRINGflElO. MISSOURI 


OEREA. OHIO 


TYPECH- CENT.^!RJGAL BLOWERS 

SINGLE WIDTH -SINGLE INLET 


CLASS I 


CLASS n 




B 


CAST 

ALUMINUM 


U_L 


DIMENSION DATA 


■ fr*g 7 r» B |— | i|| H II 
ii i — m i ii fi rpi i 
I B Tsyiiii 

■1 ■■■ ^1 IN IHiBI 


1 1 /2 i y f /2 3 s 3 


1 1/2 1 1 3/4 


1 3/4 14 S/lb 143 1 ri 


lEEsmi 


■tygirawnrvgw?iET^c7aF»7ir»niaiiiEiiB 




RLV l c .£0 IWAWIK3 I /I 1/72 


CH"!“ A 








TYPECH- CENTRIFUGAL BLOWERS 

ENGINEERING DATA 

Note: Please specify rotation & Discharge on approved 
-2 submittals 

DRIVE AnflANGEV.rnfS K'° CENTRIFUGAL FANS 


fiq 

Jrh i 


ARR. 1 SWSI Standard 
For belt drivt. Wheel over- 
hung, two bearings. 


12 I ?4 


ARR. 9 SWSI Optional 
For belt drive Wheel o... • 
hung. Two b*vng< w-M 
prime mo^r out 


18 

14 

ion 

20 3/4 

16 

laza 


■Z3HQQEI 

1 26-1/8 

123 

icoa 

ezxzb 

EmEEZl 

32-3/4 

I 25 1/4 

i« 

"35-1/2 



58-3/4 


76 7/8 


83 3/4 51-3/4 | 32 


MOTOR BASE ASSEMBLY 


I S!ri I 


ARR. 9 

MAXIMUM 25 H.P. 


UNIT i i2 



30 

36 

42 

50 1/2 

60-5'8 

70 3/4 

21-7/8 

26-1/4 

30-5/8 

FT g-fTl FT! iff: ■ W M FT ■ 

53 1/8 

63-1/8 

[73 3/8 

22 

EHZHEEEZQI 

31 1/8 

1 36-7/8 

[ 42 5/8 



30 

33 

42 

60 1/2 

60 5 8 

70 3/4 

21-7/8 

26 1/4 

eeei 

28 5/8 

34 3/8 

40 1/8 

40 5/8 

59 1/8 

63 1/2 


35 3/8 

1 24 3/3 

FTFgMgVSlCT 


LSI 


BOTTOM 

HORIZONTAL^ 


UNIT 12 


tf* 


43-3/4 47-1/4 56-58 66-1/8 


13 5/8 

20 7/8 | 

22 

26-1/4 

30 3/4 


i» - si 


19 3/4 

2 1-7 '8 

2 6-1/4 

30 5/8 

28-3/8 

31-1/8 

36-7/8 

42 5/8 


H-RADIUS 

f H- RADIUS 

/V / -=— 



UNIT SIZE 


H RADIUS 


21 5 t 1 23-1/2 | 27 1/8 

31 5/8 

34 1/2 

37 3/8 

44-1/2 

52-1/4 


SPECIFICATION DATA 


Furnish and Install Cook type CH (SWSI) cent if-.«:l ft 
design. Fan Housing shall ba all aluminum of the s.an * 

the manufacturer for tha si«a unit specified. Housing whI • . 
throughout with tha spun aluminutn venturi tm*: bol“M tf th hr 
for accass to tha what!. Blowar whaai shaft wil* !?$.» • 


ORIGINAL PAGE IS 

TIP PflT)T> TlTTArTTV »uverr wheal shall be all aluminum with extruded airfoil bladas and 
* " 1^ V^U AL1 1 L { iiifrtinum bark plate having an integral hub. Housing assambly will 

ua tuoportad on cast aluminum lags as shown on tha drawing 

!»P-it ring mounting bracket shall ba an intagral part of tha blowar to 
) cent if-.- :l ; f r Ci mit tie blower housing to ba rotatad into any detired position (360 

of tha pa-*?* itSfl * • it rotation) hy loosening four bolts located at the support brackets 

d. Housing wut . . t to i.rorsaHy lm« up tha discharge with the existing duct work 

Inlet bOl*ri tr ' **r . . Oh unit Shall t»*» licensed by A MCA to bear tha certified rating 

nil tnr !•{.» n .% • seal. Fan speed anj horsepower sheil be as shown on tha drawing. 


Loren Cook Comp.my cs»t.f.j» tn„* fie ’VI'* G 
shown harem have been tester , jn*i i.i * ».-*. i 
the sppi.oDie AMCM Stand .nd T »*>i • • ? 

fittings Fi ai.tj jm htinsi'd *'• *• • * » • 

M G. . 7 % ». P*ilu •i-a.ift vhu. n •• »« / I . 

Sy»»et jgr-j l he h f -*t r* .'wtf* • 4 u.» % 


























































































































INLET VANE DAMPER 

FOR 

CH.DCH-3.TSCJDSC 
1243 18-73 



SIZE 

A 

B 

C 

E 

F 

G 

TR 

12 

12 5/8 

IK 

9 

8 

7/16 

14-1/3 

2.18 

15 

15-5/8 

IK 

9 

8 

7/16 

17 1/8 

3 33 

18 

18-5/8 

IK 

9* 

8* 

7/16 

20-7/8 

4.73 

21 

22 

2 

9 

8 

7/16 

24 1/4 

6 08 

24 

2C 

2 

9 

16 

7/16 

27-1/4 

8 52 

27 

28 

2 

9 

16 

7/16 

30-1/4 

10C0 

30 

31 

2 

9 

16 

7/16 

33 1/4 

13 10 

33 

34 

2 

9 

16 

7/16 

36 1/4 

15 38 

36 

37 

2 

9 

16 

7/16 

39 1/4 

17 67 

42 

43 

2 

10 

16 

7/16 

45-1/4 

25.21 

48 

49 

2 

10 

16 

7/16 

5M/4 

32 74 

54 

58 

2 

10 

16 

7/16 

60 

4507 

GO 

64 

2 

10 

1G 

7/16 

66 

55 85 

66 

70 

2 

11 

16 

7/16 

72 

G6R? 

73 

77 

2 

12 

1G 

7/1G 

79 

80 35 


Note Custom Plotted Performance Data for Inlet Vane 
Damper Equipped Fans may he obtained upon request. 
Please state fan type. sue. arrangement, deseed point of 
operation (S P. & C F.M.) or Fan R P.M svhtn custom 
I V D /Fan plots art .equalled 


Torque Requirement: 

TR = 2.5 in. Ib./sq. ft. 

STO. CONSTRUCTION 

Frame .1 25 Alum.. Hub .125 Alum.. Blades .100 Alum , Aulas 
K Dia. Alom . Blade * Axle • Bearings • Thrust Washers • St *1 
Steel. Operator Ring 5/16 Dia. Zinc Plated Steel, Operator 
Linkage St I Steel 



PiPClht Of WIDL OPEN C'M and BhP 

EXAMPLE 60% of »•<*• opsn (specify 
lnl«t dimpe setting BMP and* open BmP 


LO-S 4 


• I • I * tp 129 
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LOREN COOK COMPANV 

SPRINGFIELD. MISSOURI BEREA. OHIO 



TYPE CV STRAIGHT THRU CENT RIFUGAL BLOWER 

CENTRI-VANE 

BELT DRIVE 


EXTRUDEO HOUSING 


RUBBER 


ISOLATOR 


DIA. DIA 


TURNING VANE 


(BOLT HOLE WIDTH =6) 


Cat. 

No. 

1 

8 

12CV 

KB 

17 1/8 

16CV 


21-9/16 

20CV 

L 20 1 

26-3/8 

ehjed 

r 31-1/4 

28CV 

28 

36 

32CV 

32 

40-7/8 

36CV 

36 

441/4 


SUPPORT 


BRACKET 


DIMENSION CHART 


F 

ax. 


•JL4 n -1/4 12-3/4 
1/4~ 11 1/4 1 16-3/4 
1 4 " 130/4 ! 20 7/8 122 3/8 126-1/4 


1 

H 

Wheel 

Dia. 

14-1/8 

I 159 / 1 C 


18 9/16 

20-16/1 

6 


36-3/4 : 18-1/2 


42-1/4 21-1/4 
48 244/4 


1/2 13 1/4 25 
1 '2 16 -1/2129 
•1/2' "• 16-1/2133 
•1/2 15 1/2^37“ 


27-1/4 i319'16 


_32 [367/8 

367/8^42 3 16 
I 40 1/4 |47 1/2 


Gauge 

of 

Aluminum , 


‘Will vary with motor size 


► n *.i S I 




























HEAT PUMPS 


JOB : FIRE STATION NO. 2N 


CONTRACTOR: TRUOG-NICHOLS. INC . 

ENGINEER: ASSOCIATED ENGINEERING CONSULTANT S 

EQUIPMENT: SYSTEM NO. I (Bryant) 


^4 fen 
°Oft is 


Op 


Q0 *ilTY 


519A-060 Indoor Section 

5^ 1 B-057 Outdoor Section 

520B-060 Blower Package 

301 ^99“^*^5* Supp lemen ta I Heat Package 

SYSTEM NO. 2 (Bryant) 

519A-0A8 Indoor Section 

5^lB-0i»7 Outdoor Section 

520B-048 Blower Package 

301 A99 _i * , Hr Supplemental Heat Package 

4 /v 

SYSTEM NO. 3 (Bryant) 

519A-042 Indoor Section 
5**lB-0Al Outdoor Section 
520B-042 Blower Package 
301499-^MHr Supplemental Heat Package 

4*4 



#?. ^7 ASSOCIATFD °" 1 

L 1 ciSllANTS □ N0 EXCEP1I0NS TAKtN 

[: 4 INCOriPORAUO K' AKC C0RRf( TI0NS N0TC0 

•'>**« □ AM! NO AND RtSUIIMIT 

□ REJECTED —SIE REMARKS 


WOTE* REVIEW DOES NOT RELIEVE THE CON- 
rRACTOR FROM ANY RESPONSIBILITY FOR ER- 
RORS OR DEVIATIONS FROM THE CONTRACT RE- 
O.UIREVENT OR FOR ANY DEFICIENCIES OF 
EO.U P 'ENT, WORK OR MATERIALS. 



1 




2 

-J 


— 

fO 

-- 

*0 

s 

E 

0 



a 


M 


> 

O 

O) 


l: 

0 

</> 


0 


* 

• 

Cc 

rj 

T 3 

w 

c* 

2 

0 

0 

<l> 


E 

57 


< 

q: 


S* \1_- < cr 

□ QUO 




520S/BP 




* * ' ■ 

b t •/ * ' ' • 

IT 

T‘ ’ 

* ! . 1 * 


COIL 


f'-f 




HEATER 

BLOWER 

The modular fan coil- consists of a 519 A/MCC Coil 
Section, a 520B/BP Blower Package section, and a 
heater section These components can be used 
individually or in combination with each other The 
519A/MCC Modular Cased Coil is specifically designed 
lor heat -Dump-duty operation in combination with the 


541B/SHP Outdoor Heat Pump sections. These coils can 
alto bf i 


I 'Ji 


. MRS 


■ivw u* used for conventional air conditioning 
applications when combined with standard or deluxe 
condensing units The 520BfBP Blower Package can be 
combined with the electric heater packages tor 
conventional heating applications later, they gan be 
combined with the modular cased coil for either heat 
pump or conventional air conditioning installations 
Modular lan-coil components can be used in upflow. 
horizontal, or downflow installations 

Modular* fan coils are available in 36.000-. 42-000-. 
40.000-. and 60.000-Btuh nominal sizes Electric heater 
I packages range in nominal capacity from 0 to 30 KW 
Heaters are available with either standard overcurrent 
protection or disconnecting circuit breakers The I used 
and circuit breaker models provide overcurrent 
protection tor both the heaters and the blower motor 

The versatility of the modular fan-coil components 
permits installation In a multitude of applications Fan- 
coil sections are constructed of heavy-duty steel, with 
an attractive baked -enamel malibu-beige exterior All . 
cabinets are fully insulated for thermal and acaoustio’ 

- isolation. 

• V • t 

FEATURES 

r f 

•-aa* 4 

419A/MCC DESIGN- Coils are computer -designed to 
provide optimum heat transfer during heating and 
cooling Refrigerant and condensate connections are 



Bryant 

Air Conditioning 

Indian apoi* maana 

1 

LA *u*«t# CA»l*omia 




mad* on front of units for aaaa of Installation. Flar* 
refrigerant connections provide quick, leak-proof 
connection* with matching refrigerant tube set*. Primary 
and secondary drain connections permit either vertical 
or horizontal application*. 

CHECK-FLO-RATER— Th* 519A/MCC Coll Includes the 
unique Check-Flo-Rater refrigerant metering device 
which eliminates potential serviceability requirements of 
check valves and expansion devices used in 
conventional heat pump fan coils Because it is external, 
the Check-Flo-Rater is readily serviceable. For added 
reliability, a liquid-tube strainer assures clean, 
unrestricted operation 

520B/BP DESIGN -The blower package includes a 
permanent, washable air filter and filter rack. High-static, 
multispeed, direct-drive PSC blower motors provide 
proper air performance during heating and cooling The 


motor Is mounted on rubber isolators to prevent vibration 
and sound transmission 

ELECTRIC HEAT PACKAGES -Either disconnecting 
circuit breaker models or standard heater packages are 
available in all KW ratings A low-voltage terminal block 
aimplifies Installation. The use of simplified low-voltage 
wiring syetems Increases the reliability of the Held 
electrical hookup Sequencers permit Incremental 
energization and deenergization of the heating elements 

ACCESSORIES 

Optional outdoor thermostats are available to energize 
Incrementally the heating elements as a function of 
outdoor temperature A uniquely designed automatic 
changeover room thermostat, with emergency heat 
switch and light, is available lor the heat pump 
application of these modular fan coils Optional return air 
plenums simplify their installation 



State* 


A 7 7 1 39 


519A/MCC DIMENSIONS (In Inches) 


-nr - 

r~ri 

m 


f 




19-5/1 

nor 

"TTJT 

'f Yl 

41/4" 

y 

71 


TF37I 

ll-W ' 

111 

4-3/1 1 

43 " 

24- U? 

[YjSwH 

TW 

77 iri 

[ t*i/4 

4-3/1 

45 

24-i/r 

1 fl-1/4 ] 

Z1>'» 

75 7/S ] 

1 2-11/TF 


SI " 


MODEL 520B/BP DIMENSIONS (In Inches) 




nmn 

i— n 

1 I 

r 

■BZ 



21-3/16 

1 6-9 1 6 

m 

62 



24 1 1/16 

7TT7TC 

7 71 

tr aa 



“TTTT7T — | 

3TT7TC 

7-J/0 

75 


SUPPLEMENTAL HEATER DIMENSIONS 
(In Inches) 



AT7140 




0 


W.7I 

nr* 

• 

nr 

ISfW 

301*99 401 1 406 

6 

7fl ! l0 

m 


301 499-407 6 -4b7 

— ij 

71 3/16 

4-3/1 


3^1499 403 1 406 

15 

ZMUl 

n/i 

31 

J 301499 40* ■ 

1 

7TTIG 

4-3/6 

30 


TFTJT 

7M'(S — 

TUT 

— it — 

• 3CI499 47U _ 

I — IB ' | 

f 74 trig 


— * — 

301*96 427 I 47" 

ft 1 

■ 74'H'tl 

n-Tyi 

1 w 

3(51499-473 4-476 

70 

" ?m/!r 

7*7/1 

47 

9BRep4 4?9 

L_ J 5 

74 iihe 

F-7/J 

44 


lJL- 

74-11/16 

7 5/6 



• Shipping weights are for heaters with circuit breakers when applicable 
Heaters with fuses weigh 1 to 3 pounds less 


A77141 


DIMENSIONS WHEN ASSEMBLED (In Inch's) 


life 541B/9HP 
Used With 

Site 


Heater 

KW 

Total 

Height- 

Toui 

Wotghl 


042 

036 

■■ElillZaiJiHi 

— r r if — 

M? 


642 

642 



146 

r'*V 647 “ 


646 

■■U&ZZLUBH 

HH1UIJIHH 

15? 

UlT qIt J 

Mo 

066 


51-5/16 

11 i 


'Add 5/6 In when metalled in downflow position Dimensions Include filter section supplied with Model 520B/BP Blower Section 


M* If 13 * 










































•See table below for letters V. X, and Y used in above table 

Standard furnace only. For 036080-size deluxe furnace, refer to 036100 furnace size information in this table 
IThe 519A060MCC coil has a high static air pressure drop. Before using it with a gas or electric furnace, check total static pressure 
drop of coil, ductwork, and the air handling capability of the furnace. (The 060-size blower package is specifically designed for use 
with the 519A060MCC.) 

F/A Field-fabricated adapter required 
-Combination not recommended 


Kit P/N* 

76579-4A 

78036-2A 

301479-702 


•Ordering number 


Adapter | 
>ide Support 
Adapter 






Bryant 

AirCondit'onmg 


BDP Company 
Indianapolis Indiana 
La Pt*nte Cali'ornia 


SPECIFICATION'S SUBJECT TO CHANGE WITHOUT NOTICE 


UNIT MUST BE INSTALLED IN ACCORDANCE 
WITH INSTALLATION INSTRUCTIONS 


* 


FORM NO PDS 619A/MCC 36 IB PRINTED IN U S A 5 -77 






























































OELIVERY— 520B/BP BLOWER WITH 519A/MCC COIL, HEATER, AND FILTER INSTALLED* 










































SUPPLEMENTAL HEATER DATA 


I’rri-K- 



01499-426 


01499-427 


301 499-428* 20 10 10 - 51.300 


301499-429? I 25 I 15 10 - 64.100 


01499-430? 30 10 10 10 76.S00 94.000 


•BlJh does not include blower motor heat. It is included in the heat pump performance chart of outdoor unit Product Data Sheet. If used in 
conventional heating application, add blower motor heat: Btuh - watts x 3.413 (watts from specification table). 

Special order only. Consult factory for required lead time. 

IVottaM frequency, and phase ef these heaty 208/240-60-3; all others are 208/240-60-1. . % j 

04& P&'-v m • - £> +4fw*£t Cam^ma* 

Jf %'St>4 'if ^ 

** JMCA tSSlST ATIC PRESSURE DROP (Inches wc) 


0-60-3; all others are 208/240-60-1. 

• - tn\u/ te 
a* 


CAMAM& 



f % •Heating-Dry Coil; Cooling— Wet Coll 


ir 



fas < ' > ,..!! • 

h * , • VI . y 


» 1 

17 T 1 

• *- 

~v i ' • ' ... * 

# -v i» • 


DIMENSIONS (In Inches) 



Return Air Plenum 


’R1GINAL PAGE IS 

op poor quality 


HP-1 2b 13C 


s / : 



































































































SPLIT-SYSTEM HEAT PUMP UMTS 

Model 541E/5HP 


* 

lllw^ — 


s 

fj 

• A fr 1 


l> r 1 

s 


I 

s 


•$> 1 


\ 

f, 1 


r*“ * 





The 541 B/SHP Outdoor Sections ol split-system heat 
pumps, are designed for quiet, reliable heating during the 
winter, and cooling daring the sumnler These heat pump 
systems provide economy of operation through energy 
conservation The energy utilization efficiency of these 
heat pump systems during the heating season, is in 
many areas, more than double that of conventional 
electric space heating equipment These units recover 
heat for indoor comfort from outdoor air during the 
heatfng season and. by automatically reversing the 
refrigerant system, remove indoor heat and excess 1 ^ 
humidity during the cooling season All models have an 
ARI-certified cooling energy efficiency, of 7 0 Btuh/Watt 
or .better, with heating coefficiency of performance of 2.6 
or better and 15 or better, respectively, at the 47*F and 
1 7*F outdoor temperature ratlnfrp6iQts. The COP for all 
the units is 1 0 or better outdoor temperature 

FEATURES; 

COMPRESSOR- Designed specifically for. heat pump 
duty? with high energy efficiency during heating and 
cooling operation Each compressor is hermetically 
sealed against contamination to assure Igng life and 
trouble-free performance They are internallysprung and 
externally mounted on rubber isolators ft>cu*efet. 
vibration-free operation Continuous, reliable operation 
can be achieved down to 40*F All models include a 
discharge-tube muffler to prevent sound transmission of 
the compressor pulsations to the indoors or outdoors. 

BUILT-IN RELIABILITY COMPONENTS -Include a o 
suction-tube accumulator that keeps liquid refrigerant 
from reaohing the compressor; low-pressure switch) that 
stops the compressor if refrigerant charge is lost, a 
crankcase heater to keep the .compressor oil warm and 
free of refrigerant for maximqrn lubricity, compressor 
relief valve for high-pressure protection; and compressor 
quick-start compdnents to assure reliable operation of 
the units during brownout conditions and low outdoor 
temperatures .- o' , 

9 .0 . 

WEATHER-PROTECTIVE CABINET- The loW>-profile 
design of the 541 B/SHP units, with the pleasing malibu 
beige and jade exterior, blends in well with plants a<>d 
shrubbery Galvanized steel, coated with a layer oi Zihc 
phosphate to which a coat of alkyd, melamine enamel is 
applied and baked on, is used throughout This provides 
a hard, smooth finish that lasts for many years -All c 
screws on the dabinet exterior are stainless steel for a 
durable, rust-free, quality appearance 


Bryant 

Air Conditioning 



UNIT DESIGN — All units are equipped with totally 
enclosed fan motors for greater reliability under rain and 
snow conditions The large, wraparound coil is designed 
for optimum heat transfer during heating and cooling. 

The vertical air discharge carries the sound and air up 
and away from adjacent patio areas and foliage 
Sufficient space is provided between rows of composite 
coils so they can be cleaned with a common garden 
hose A divider panel is installed between the 
compressor and coil section so that the unit can be 
checked and serviced while operating 

EXTERNAL SERVICE VALVES- Both brass refrigerant 

service valves are externally located so that refrigerant 
tube connections can be made quickly and easily Each 
valve has a service port for ease of checking operating 
refrigerant pressures The valves are designed for flare 
refrigerant tube connections 

HEAT- SAVING REVERSING VALVE-The operation of 
the reversing valve is designed so that when the room 
thermostat is satisfied, the reversing valve locks the hot 
refrigerant in the indoor coil With the room thermostat 
set for continuous blower operation, this locked-in heat 
wiii be distributed through the living area after the 
outdoor unit has shut down— for additional energy 
conservation and reduced electrical bills 

TIME/TEMPERATURE DEFROST-The defrost cycle is 
initiated by a time/temperature control to clear the coil 
of frost and ice The cycle is started only if the defrost 
thermostat senses ice buildup on the outdoor coil After 
a few minutes, the control automatically returns the unit 
to the heating cycle 


UNIQUE CMECK-FLO-RATER— The refngerant metering 
for the outdoor and indoor units is done with the unique 
CHECK-FLO-RATER which eliminates the potential 
servicability requirements of check valves and 
expansion devices used in conventional heat pumps For 
added reliability, a liquid-tube strainer assures clean 
unrestricted operation 

ACCESSORIES 

A uniquely designed automatic changeover room 
thermostat, with emergency heat switch and light, is 
available, for this line of heat pumps Only the first bank 
of supplemental electric heaters is circuited through the 
second-stage heat anticipator to assure that the current 
flow always matches the anticipator setting This 
minimizes the room temperature swing Because of the 
simplified low-voltage circuitry, only the 30-KW units 
require an emergency heat relay to obtain the 
emergency heat function 

The. outdoor thermostat kit includes a mounting bracket 
and thermostat for systems with 12- through 25-KW 
supplemental electric heaters. The thermostat, which 
mounts inside the Model 541 B/SHP, is easily wired to 
the nearby low-voltage terminal board An additional 
outdoor thermostat kit is available with a thermostat and 
emergency heat relay for use with systems having 30- 
KW supplemental electric heat 

A convenient unit mounting base kit is available to raise 
the 541 B/SHP 8 inches above ground level. This kit is 
ideal for installation in areas where the snow level 
normally does not exceed 2 inches 



Clearance Requirements 
(In Inches) 

Bottom of unit to ground or 


normal snow level 6 

Inlet air (both sides and coil 
end) 1 2 

Discharge air (top) 48 

Service Clearance 
(compressor end) 30 


NOTE: Unit can be installed 
with 6 in clearance on LH side 
(facing control end of unit) 
when 24-in clearance is main- 
tained from RH side and coil 
end 


DIMENSIONS (In Inches) 


mArrm 

A 

B 

c l 

6 

E 

F 

G 

H 

Bma i 

WLlim 

32 3/4 


■Luua 

13-7/16 

15-9/16 

5-3/4 

3/8 

5/8 

160 


32-3/4 

22-1/4 

19-5/16 

13-7/16 


5-3/4 

3/8 

3 4 

165 

034 

32-3/4 



18- i/4 

21-1/4 

5-3/4 

3/8 

3/4 

1 93 

041 

wim 

30 

25-5/16 

■msm 

■i aitm 


3 8 


260 

04 7 

mum 

36 


; 8-3/4 

21-1/4 

6 

575 


275 

65 r 


30 

BIKHEI 

24 

26-5/16 

6 

3/8 

■imi 

.’9*. 



CERTIFICATION APPLIES ONLY WHEN USED WITH "'ROPER 
COMPONENTS AS DESIGNATED BY MANUFACTURER 





















SPECIFICATIONS 


MODEL 

— Bran top — 

Braram* 

Branwp 

nones 

— TT~ 

A 

A 


Unit Volta-Hertz-Phase 

206-230-60-1 

206-230-60-1 

206-230-66-1 

Operating Voltage Range 

197-253 

197-253 

197-253 

Unit Ampacity for Wire sizing 

162 

21 3 

286 

Min Wire Size (60’Copper) (AWCi)* 

12 

10 

10 

Max Branch Circuit Fuse Size (Amps) 

25 

30 

45 

total Unit Amps 

132 

17 3 

231 

Compressor Rated Load Amps 

1 1 9 

160 

218 

Locked Rotor Amps 

65 

72 

88 

Pan Motor 

1/6 HP. PSC 

i /e hp. psc 

1/6 HP. PSC 

Full Load Amps 

13 

13 

13 


ARI Sound Rating Numbert 

19 



517B/HPFC 

024 

030^ 

036 

— 

- 

036 

— 

— 

5l6A/Vl<ifc 

— 

— 

— 

036 

036 

- 

036 

036 

520B/BP 

- 

— 

- 

042 

— 

— 

042 

— 

Rated Heating Capacity-47*Ft 

21.000 


Witti 

2400 

3100 

3200 

3150 

3050 

3950 

3900 

3850 

COP 

26 

26 

2.6 

27 

27 

26 

26 

26 

Gated Heating Capacity- 1 7*Ft 

10.000 

1 3.5001 1 4,0001 1 4,0001 1 3.5001 1 9.000 

19,000 

18.500 

Watts 

1900 

2500 

2600 

2550 

2450 

3200 

3150 

3100 

C6P 

1.5 

1.6 

1.6 

1.6 

16 

1.7 

1.0 

1.8 

Gated Cooling Capacity (6tuh)i 

1 8.500 


25,500 

25.500 

25.500 

32,000 

32.000 1 

32.500 

Watts 

2550 

3550 

3650 

3600 

3550 

4500 

4450 

4400 

EER 

73 

70. 

7.0 

7.1 

72 

7 1 

7.2 

7.4 


Compressor 

Hermetic 

Hermetic 

Hermetic 

High-Pressure Protection (IPRV/ 

Std 

Std 

Std 

t^ompressor Motor Protection 

S'l 

Std 

Std 

Refrigerant Charge— type a Amount** 

R-22& os-5oz 

rt-22 & 5 Ibs-IOoz 

R-22 & 6 lbs-1 2 0 * 


Coil Face Area (Sq Ft) 

7.9 

79 

106 

Rows & Fins Per Inch 

2 & 20 

2 & 20 

2 4 20 

Fan Diameter & No of Blades 

1844 

18&4 

16&4 

Rated Airflow (Ft3/Mln)t 

2100 

2100 

2200 

Liquid-Tube Connection 

3/8 Flare 

3 '8 Flare 

3/8 Flare 

Vapor-Tube Connection 

5/8 Flare 

3/4 Flare 

3/4 Flare 


Heat-Saving Reversing Valve 

Std 

Std 

Std 

Defrost Control (time/temp) 

Std 

Std 

Std 

Accumulator 

Std 

Std 

Std 

Crankcase Heater 

Std 

Std 

Std 

Liquid-Tube Strainer 

Std 

Std 

Std 

Totally Enclosed Outdoor Fan Motor 

Std 

Std 

Std 

Low-Pressure Switch 

Std 

Std 

Std 

Check-Flo-Rater 

Std 

Std 

Std 

Discharge-Tube Muttler 

Std 

Std 

Std 

Compressor Quick-Start Components 

Std 

Std 

Std 

Brass Refrigerant Service Valves 

Std 

Std 

Std 

Outdoor Coil Grille Guard 

Std 

Std 

Std 

Compressor Vibration Isolators 

ltd 

Std 

Std 


Unit Mounting Bane 

301392-701 

301392-701 

301392-701 

Room Thermostat w/Emergency Heat Switch 

34427DP99 

34427DP99 

34427DP99 

R< S >m /h 6rm ° 8tat * /Manual Changeover 

34427DP87 

34427DP07 

34427DP87 

Hlgh-Rressure Switch 

301619-701 

301619-701 

301619-701 

Quick-Start Capacitor-Relay Kit 

301593-701 

301593-701 

301593-701 

2-Way Flow FlIter-brier-Liquid-fube 

301399-701 

301399-701 

301399-701 

Filter -Drier- Vapor-Tube 

5487 1 0 1 £ 

54871 D1 2 

54071 Dl 3 

Outdoor Thermostat and Mtg Bracket 

301380-701 

301380-701 

301380-701 

COMPROTEC* 

301600-701 

301600-701 

301600-701 

Swivel Ells- Liquid /Vapor Tubes 

IBN1616R/IBN2020R 

IBN1616R/IBN2424R 

IBN1 61 6R/IBN2424R 


• I! other than 60*C copper wire is used, size can be determined from unit ampacity given in above table and applicable table of National 
Electric Code Wire size selected must have current capacity not less than that of copper wire specified and must not create a voltage 
drop between service panel and unit In excess of 2% of unit rated voltage 
t Rated in accordance with ARI Standard 270-75 
t Rated in accordance with ARI Standard 240-76 

“The factory refrigerant charge is sufficient for systems requiring up to 30 ft of innercornecting tubing For tubing lengths greater than 
30 ft see Installation Instructions for additional refrigerant requirements 
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oi' poor quality 
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SPECIFICATIONS 



,‘Iv • 

KOII 

mam 

■ COMPRESSOR A REFRIGERANT 


compressor 


High-Pressure Protection 


Compressor Motor Protection 


■tnnrarai«ni grafB?T.»m^ 

■ OUTDOOR COIL 4FANB 

LrZJiCzizniLr . 

WM.is7n lanrikTirrT^ii 


R-22 & 8 lbs— 1 4 oz 


an Diameter & No of Blades 




Liquid-Tube Connection 


onnection 


mi.Mani!n> 

STANDARD EQUIPM ENT 

iLTifrTnETbrainiirE 


11 4 

114 

143 

2 A 20 

2 4 20 

2 4 20 

2*44 

22 4 4 

22 & 3 

2700 

2700 

3500 

mmmMinrmmm 

3 8 Flare 

3 '8 Flare 

3/4 Flare 

3/4 Flare 

3/4 Flare 


m 


Accumulator 


rankcase Heater 


Liquid-Tube Strainer 


otaliy Enclosed Outdoor Fan 


Low-Pressure Switch 


Check-Flo-Rater 


:schar 


Compressor 


Brass Refrigerant Service Valves 


utdoor Coil Grille Guard 


Compressor Vibration Isolators 


OPTIONAL EQUIPMENT 


Unit Mountin 


oom Thermostat w/Emergency Heat Switch 


oom Thermostat w/Manua! Changeover Swltc 


igh-Pressure Switch 


2-Way Flow Filter-Dr er- 


Fllter-Drier— Vapor Tube 


utdoor Thermostat an 


alve 

Std 

£2 

l 

Id 




"i*/ t i!- 

umSH 


301392-702 


34427DP99 


34427DP87 


301619-701 


301399-701 


4871D14 


301380-701 



301600-701 


IBN1616R/IBN2424R 


34427DP87 


301619-701 


301399-701 


5487 1 D 1 4 


310380-701 


301380-702 


301600-701 


IBN l 616R/IBN2424R 


301392-702 


34427DP99 


34427DP87 


301619-701 


301399-701 


5487 1 D 1 4 


301380-701 


301380-702 


301600-701 


IBN1616R/IBN2424R 


wivel Ells-Liquid/Vapor Tubes 


Vapor Tube Adapter 3/4 Flare 

x 1-1/8Tube(Pkgof6) - 301892-704 301892-704 


• Special order unit-consult factory for lead time required 

t If other than 60*0 copper wire is used, size can be determined from unit ampacity given in above table and applicable table of National 
Electric Code Wire size selected must have current capacity not less than that of copper wire specified and must not create a voltage 
drop between service panel and unit in excess of 2% of unit rated voltage 
i Rated in accordance with ARI Standard 270-75 
••Rated in accordance with ARI Standard 240-76 

t t The factory refrigerant charge is sufficient for systems requiring up to 30 ft of innerconnectmg tubing For tubing lengths greater than 
30 ft see Installation Instructions for additional refrigerant requirements 
tt Required only for systems with 30-KW supplemental heat 
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517B024HPFC 


51 7B030HPFC 


51 7B036HPFC 


517B036MPFC 


KW I COP 


25.300 

23.500 

21.000 

18.700 
16.600 

14.700 
12.900 
11,400 
10.000 

8.600 

7.700 

6.700 
5.900 
5.200 
4.600 
4.000 
3.500 
3.100 


33.500 

30.400 

27.500 

24.700 

22,100 

19.700 

17.500 

15.400 

13.500 
11,800 
10.300 

8.900 

7.600 
6.500 

5.600 

4.900 
4.300 
3.800 


34.800 

31.500 


20.400 

18.100 

16.000 

14.000 


28.800 

26.100 

23.600 
21.200 
19.000 

16.900 

14.900 

13.200 

11.600 

10.200 

9.000 

8.000 
7.200 
6.700 


ji B 


38.200 
34.800 

31.500 

28.500 

25.600 
22.900 
20.400 
18.100 
16.000 
14.000 

1 2.200 

10.600 
9.200 

7.900 
6.800 

5.900 

5.100 
4.500 

4.100 




519A036MCC/ 
520804 2 BP 


eating 


43.900 
40.700 

37.600 
34.500 

31.600 
28.800 
26.100 

23.600 
21.200 
19.000 

16.900 

14.900 

13.200 

11.600 

10.200 

9.000 

8.000 
7.200 
6.700 


519A042MCC/ 

520B042BP 


519A046MCC/ 

520B048BP 


42.000 

38.000 

34.300 

30.900 

27.700 

24.700 

22.000 

19.600 

1 7.300 

1 5.300 
13.500 

1 1 .900 

10.600 

9.500 

8.500 
7.800 


25.000 

22.100 




519A036MCC 


Lrn.McTTTTlJ 


S10AO30MCC 


1B041 
51 9A042MCC 


51 9A048MCC 


•TiriTTMl 


AmblenfF 


62 


19.900 
17 600 

15.500 

13.500 
11.800 
10.200 

8.700 

7.500 
6.400 

5.500 
4.800 
4.300 
3.900 


27.900 

24.900 
22000 


1 2.900 
11.200 


k j 


-13 

•18 

-23 

•28 


NOTES: 

1 . The Btuh heating capacity values shown are net "integrated * values from which the defrost effect has been subtracted The Btuh heat- 
ing from supplemental heaters should be added to these values to obtain total system capacity 

2. The KW values include the compressor, outdoor fan motor, and indoor blower motor The KW from supplemental heaters should be 
added to these values to obtain total system KW 

3. See the Heating Performance Correction Factors Table for Ft 3 /Min and indoor coil entering air temperature adjustments 

MPI4. J43 


I 

















































































NOTES: 

1 The Btuh heating capacity values shown are net "integrated 
values from which the defrost effect has been subtracted The 
Btuh heating from supplemental heaters should be addea to 
these values to obtain total system capacity. 

2 The KW values include the compressor, outdoor fan motor, and 
indoor blower motor The KW from supplemental heaters 
should be added to these values to obtain total system KW 

3 See the Heating Performance Correction Factors Table for 
R 3 /Min and indoor coil enterinr eir temperature adjustments 


HEAT PUMP REFRIGERANT TUBING KITS 


fcTiIfc>/:gtTi 


301376-302 


301376-304 




301376-306 


301376-308 


301376-310 


301376-311 


301376-312 


301376-313 


301376-314 


301376-316 


301376-317 


301376-318 


301376-319 


301376-320 


301376-321 





NOTE: The vapor tube insulation is 1 /2 inch thick and the R value is 2 0 
*These tubing kits are vapor charged Refer to Model 541B'SHP Installation Instructions for additional refrigerant requirements 
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DETAILED COOLING CAPACITIES 


I \.l IBI7 




System 

KW 


tlon 




BUBIBnlSI 


28 

26 

51 

24 

35 

2.1 


Egg 




519A036MCC 


26 6 15:0 

24 7 18 2 

22.7 21.3 

20.4 204 




Indoor Section. 


38 

231 

3.6 

21.5 

3.3 

19 6 

29 

174 


m 


use» with 51 7B030HPFC, deduct 0 5 MBtuh; 
with 51 7B036HPFC. add 0.1KW 


tdoor Section 


!.EiM*En:ig.yr 


Indoor Section 


17 4 


231 

23 1 

30 9 

189 

288 

234 

264 

264 

237 

23.7 


used with 51 7B036HPFC, add 0.1 KW and deduct 0 
BP. deduct 0.5 MBtuh 


5 MBtuh. 


il [nMWgH fcMI'l ■■ I ■>[<! ■■!!■■! ■■!!! ■■ 1 ■■ !■■!!■■ mi 




I lilM | ■ 


00 
00 
00 I 59 


UkU (ffi'ii! !jF: ! 


330 


042BP, add 01 KW 


1 . Total and senalble capacities are net capacities Blower motor heat has been subtracted. 

2. Sensible capacities shown are based on SOT entering air at the indoor coil For sensible capacities at other than SOT, deduct 835 
Btuh per 1000 F^/Min of indoor coil air for each degree below 80T, or add 835 Btuh per 1000 R * 1 2 3 4 /Min of Indoor coil sir por degree 
above SOT. 

3. Detailed cooling capacities are baaed on indoor and outdoor unit at the same elevation and connected by 30 feet of tubing If other than 
30 feet of tubing Is used and/or indoor unit Is located above outdoor unit, a slight variation in capacity may occur 

4. Unit KW is total of indoe' and outdoor unit KWs 





















































































































DETAILED COOLING CAPACITIES 


■TrT* 




95 

105 

1 

Ft*/ Min 

El 

m:~i*r7TA7M 

ToUl 

Syatam 

KW 

■C udH 

Total 

System 

KW 

WKBEMM 

Total 

System 

KW 


Total 

•yatom 

KW 

■lira 

Wr V ■ 

iflTlMTTl 

mnrmmrrrm 

■r.yi m 



MM 

i uigir 

1 VI 1 




l4fl6 

7 i 

477 

Klil 

Mil 

KJ| 

251 

61 

429 

244 

63 

396 


6.6 

1400 

67 

446 

31.4 



m t 'im 

5.7 

399 

297 

59 

369 

286 

61 

1400 

63 

41.2 

366 

50 

388 

1*1 

52 

366 

34 8 

5.4 

339 

33 7 

56 

1400 

59 

37.5 

37.5 

4.4 

352 

352 

46 


329 

48 

30 4 

30 4 


■nrrrn 

71 

486 


WLjM 

■ xm 

26 5 

63 

■kM 

25 8 

65 

404 


KB 


67 

456 




32 5 

58 


31 7 

60 

37 0 


B.vj 


63 

421 


m.M 

K3B 

302 

53 


373 

5.5 

345 


1;J 

fa 

59 

383 


4-8 J 

i:ti 

359 

4.7 

1*11 

33 5 

49 

309 

WEEm 

BIB 

1000 

71 

496 

20 7 



278 

KB 

444 

■ (AM 

66 

41.0 

260 

68 

1800 

67 

463 

363 



34 4 

mM 

41.4 


6.1 

382 

324 

63 

1000 

63 

426 

41.6 



403 

mm 

36.0 


56 

350 

350 

5.8 

1800 

59 

309 

389 

KW 

364 

364 

wTW 

34 1 

ESI 

50 

31.4 

31 4 

51 

UCTF 


:i jrrerana 





Action 

1600 

71 

61.0 

32 0 

7.5 

$76 

309 

70 

547 

298 

80 


266 

■ 

1600 

67 

570 

302 

69 

54.0 

37 1 

7.2 

51.0 

359 

75 


34 8 


1600 

63 

520 

442 

0.3 

498 

429 

66 

469 

41 0 

68 

440 

4U6 

7.1 

1600 

59 

40.1 

401 

56 

452 

45 2 

5.9 

WxXM 

42 4 

61 

39 4 

394 

63 

1uD0 

MiM 

62.2 

334 

v.y 

590 

32 4 

80 


31 2 

82 

: ZM 

r 36.2 

05 

1800 

Kl 

581 

40.3 

7.1 

550 

392 

7.4 

Kzj 

300 

7.6 


369 

7.9 

1800 

■ ■ 

53.8 

46 9 

6.5 

508 

457 

6 7 

Eli 

445 

69 


433 

72 

1800 

1*1 

49.0 

490 

50 

460 

460 

60 

43 1 

43.1 

62 

40 1 

401 

04 

2000 

71 




599 1 

338 

8 1 

56 6 

327 

83 

535 

31 7 

86 

2000 

67 



B/fl 

559 

41 2 

7.5 

527 

400 

77 

497 

38 9 

80 

2000 

63 




51.5 

48 3 

68 

405 

471 

7.1 

455 

455 

73 

2000 

59 




46 7 

46 7 

6 1 

43 7 

43.7 

63 

407, 

40 7 

5.5 

r 




u 

1800 

■ii 

60.3 

328 

7.7 

57.2 

317 

00 

540 

30.7 

*3 

61. IT 

•297 

86 

1000 

Kl 

56.3 

396 

7.1 

53.4 

38 5 

74 

503 

374 

mm 

47.5 

364 

79 

1800 

H 

521 

46 2 

6.5 

492 

450 

67 

463 

439 

E3 

43 5 

428 

73 

1000 

rl 

475 

47.5 

56 

446 

446 

60 

418 

41 8 

6 2 

309 

389 

65 

2000 

71 

IBB 


blb 

581 


81 

54 0 

321 

84 

51 9 

31 1 

87 

2000 


57 2 


mm 

542 


75 

51.1 

394 

70 

48 2 

384 

81 

2000 


53.0 

48 8 

66 

500 

476 

69 

470 

465 

7.1 

44 1 

44 1 

7.4 

2000 


48 2 

482 

59 

452 

45 2 

6.1 

42 4 

424 

63 

39 4 

39 4 

66 

2200 

71 

620 

35 6 

80 

589 


83 

555 

335 

05 

52.5 

32 5 

88 

2200 

67 

500 

136 

7.4 

549 

IrTl 

7.6 

51.0 

41 4 

79 

48 8 

40.3 

82 

2200 

63 

53.7 

51.3 

67 

506 

■ 

■71 

476 

476 

KB 

44 7 

447 

KB 

2200 

59 

488 

468 

6.0 

458 


62 

! 429 

429 

wm 

39 9 

39 9 

Til 


1. Total and sensible capacities are net capacities Blower motor heat has been subtracted 

2. Sensible capacities shown are based on 80*F entering air at the indoor coil For sensible capacities at other than 0O*F. deduct 835 
Btuh per 1 000 R 3 /Mln of indoor coll air for each degree below 0O*F. or add 835 Btuh per 1 000 Ft 3 /Mm of indoor coil air per degree 
above 0O*F 

3. Detailed cool'ng capacities are based on irdoor and outdoor unit at the same elevation and connected by 30 feet of tubing If other than 
30 feet of tubing is usee and/or indoor unit is located above outdoor unit, a slight variation in capacity may occur. 

4. Unit KW is total of indoor and outdoor unit KWs 


i 



Bryant 

Air Conditioning 



SOP Company 

ind.anapo'ia Indiana 
l a Puwnia C*Wo*n.a 


SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 
UNIT MUST. BE INSTALLED IN ACCORDANCE 

with installation instructions 


FORM NO PC. M1B SMP?! IB PRiNUOlNUSA ±77 



































































































AIR HANDLING 


UNIT #1 



147 









































































a«*»» 


J^rU Oif DIVISION, McOUAV-PERFEX INC. 

P.O. BOX 1SS1, MINNEAPOLIS. MINNESOTA S5440 


SEASONVENT 

CENTRAL STATION HEATING AND 
VENTILATING UNITS 
HORIZONTAL DRAW THRU 


CERTIFIED DRAWING 
281184Y 

TYPE LHD 


McOvsr c»K*m Hultil Nraki, •*. 

drawing and ifti A w t li i, am4 nAi> Ci 


it accordant* wKti tke* 
»• IN dvbUKad warranty . Pur- 
• Mm I IN wqyq nw nt n ortapt- 


obN jndar IN' pro*, won* of H*o |<>b *p#<iAcot*on». Any cfcong* mod* 
Haraan by any parson wHomsoavar is sufejact to occaptonca by McOwoy 
of its boo«a oMko. 


GENERAL SPECIFICATIONS 


CABINET - GALVANIZED STEEL STRUCTURAL FRAME AND 
PANELS. ACCESS DOORS AND REMOVABLE PANELS PRO- 
VIDE COMPLETE ACCESSIBILITY TO INTERIOR. 

FANS - GALVANIZED STEEL DYNAMICALLY BALANCED. 
BLADES RIVETED TO RIMS AND CENTER PLATE. CAST 
IRON HUES. 

HOUSINGS - GALVANIZED STEEL, DIE FORMED WITH SPOT 
WELDED SEAMS. 

SHAFTS - SOLID HIGH CARBON STEEL .IZEO SO THAT THE 
OPERATING SPEED IS WELL BELOW T*C FIRST CRITICAL 


SPEED. 

SHCAVES - MACHINED CAST IRON, "V GROOVE TYPE, KEY 
SEATED TO SHAFT. 

MOTOR MOUNT - ADJUSTABLE FOR VARYING BELT TEN- 
SION. 

BEARINGS - SELF ALIGNING, BALL TYPE WITH GREASE 
FITTINGS AND EX TEND FD LUBE LINES. 

belt guards - galvanized steel with fan shaft 
tachometer opening. 


4 MOUNTING HOLES 


w ji r — 

(APPROX.) _ 


r ‘ TiTT " T r‘ 

f ] "j T V .--"Vi 

I ( D * V J ; H 

) OPQ. Pll ( . \l i 


2-V OIA. MOUNTING HOLES _ 

(WHEN REQUIRED— TOP OR BOTTOM) T J— - 

(APPROX.^ 




SPLIT PANEL 
FOR ACCESS 




NOTE: 

1. MOUNTING HOLE DATA: 

UNIT SIZES 103-278: 

5/8 V.C. TAPPED TOP OR BOTTOM 
UNIT SIZES 237-164 
3/4 DIA. BOTTOM ONLY 

2. UNIT SIZE 130-228 ARE SUITABLE FOR INVERTED MOUNT- 
INC. 

3 FOR CEILING SUSPENSION, UNIT SIZES 237-164 MUST BE 
PLATFORM MOUNTED. 


.UNIT SIZES 237-164 WITH NO’S. 5, 6,7 OR 8 FAN DIS- 
CHARGES REQUIRE SQUARED BLOWER SECTIONS. FOR 
SQUARED BLOWER SECTIONS ADD ••O'* TO "D 4 \ M L M 
AND “M” DIMENSIONS. 

“X** DIMENSION IS FOUND BV ADDING DIMENSION OF THE 
OPTIONAL SECTIONS USED PLUS 10-1 A" THRU UNIT SIZE 
217 AND 10-3 4” THRU UNIT SIZE 164 INCLUDE 1 8“ FOR 
GASKETING WHERE SECTIONS BOLT TOGETHER. IF 3 OR 4 
ROW COIL L’ c cn 3-1 2" TO THESE DIMENSIONS 


CABINETS WITH OPTIONAL 
A.F. FAN WHEELS 
UNIT SIZES 214, 217, 222, 228, 237 


opc F K ~| 


214 

217 

222 

228 

237 

29'. 

29V. 

35', 

35', 

43', 

23 ’ 4 

23 V; 

28', 

28% 

35 4 , 

iili 

31% 

30'. 

42V 4 

39’, 


CABINET WITH TWO F.C. FAN WHEELS 
IMIT SIZES 206, 209, 214, 217, 222, 228 & 237 


— jKpOqSpO-jK — 


1 


PHYSICAL DIMENSIONS (Inches) 


UNIT 

SIZE 

A 

B 

C* 

D 

E 

F 

,o 

H 

1 

j 



K 

L* 

M 

P 

Q 

R 

S 

T 

U 

V 

103 

34 

22*”" 

6* 

21* 

2* 

2* 

11* 

10* 

6* 

11* 

28* 

16* 

28* 

— 

2* 

— 

15 

17* 

29* 

104 

40 

25* 

6* 

24* 

2* 

2* 

12* 

13* 

6* 

13* 

31* 

19* 

34* 

- 

2* 

— 

15 

20* 

35* 

104j 

50 

29 

6* 

28 

2* 1 

2*“ 

17* 

15* 

6* 

16* 

34* 

22* 

44* 

— 

2* 

— 

16 

? 3* 

45* 

104 

69 

22* 

6* 

21* 

2* 

2* 

13* 

10/4 

6* 

1?* 

28* 

16* 

63* 

— 

2* 

16* 

18 

17* 

64* 

104 

48 

37* 

6* 

36* 1 

2* 

2* 

”21* 

19* 

8 

13* 

43* 

31* 

42* 

— 

2* 

— 

18 

32* 

43* 

209 

83 

25* 

6* 

24* 

2* 

2* 

17* 

15* 

6* 

15 

31* 

19* 

77* 



2* 

_1®*_ 

18 

20* 

’ 78* 

111 

63 

37* 

• e* 

36* 

2* 

2 ; * 

23* 

21* 

8 

19% 

43* 

31* 

57* 

— 

2* 

— 

18 

32* 

58* 

214 

78 

37* 

6* 

36* 

2* 

2* 

19 

17* 

8 

10 

43*1 

31* 

72* 

— 

2* 

20 

21 

32* 

73* 

217 

93 

37% 

6* 

36* 

2* 

2* 

21* 

19* 

8 

12* 

43* 

31* 

38* 

87* 

— 

2* 

25% 

2 1 

32* “ 

88*' 

222 

97 

44% 

7 

43* 

2* 

2* 

23* 

21* 

9 

12* 

50* 

91* 

— 

2* 

25* 

21 

39* 

92“*“ 

224 

120 

44* 

7 

43* 

1 2* 

2* 

28* 

26* 

9 

15* 

50* 

38* 

114*“ 

— 

2% 

31* 

23 

39* 

115* 

237 

122* 

61* 

7 

45* 

3* 

3* 

31* 

28* 

11* 

15* 

52* 

”3** 

117* 

11* 

2* 

29 

25 

51* 

115* 

141 

122* 

69* 

7 

59* 

3* 

3H 

AC* 

43* 

Ti* 

37* 

66 * 

53 

117* 

6* 

2* 


25 

59* 

115* 

ISO 

122* 

79* 

7 

66% 

3* 

3* 

51* 

47* 

n* 

35* 

73* 

60* 

117* 

8* 

2* 

— 

25 

69 1 4 

115* 

144 

122* 

97* 

7 

72% 

3* 

3* 

56* 

57 V, 

li* 

32* 

79* 

66* 

117* 

20* 

2* 

— 

25 

”87* 

115* 


•Add 3% inch»j for 3 or 4-row colls. 
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See Form No. 288i88A for Certified Performance Doto. 
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ACCESSORIES 


ACCESS 
BY PASS 

SPACER SECTION 


HEATING 
COIL SECTIONS 

1 & 2 ROW 3 & 4 ROW 


m 

ioi » 

LpJJ 


pq 

fril 7 


FILTER SECTIONS 

FLAT ANGULAR HEAVY DUTY ♦ 


"'I 

Jj 



< went ooo«(»oih ■ 


STANDARD 


MIXING BOXES 

COMBINATION 


# •* o«a namom worn 

'U/ E=f • 

m rrT 


I V. ore 
°PO| I 

d j i 


♦ AVAILABLE IN UNIT 
209 THRU 164 ONLY 


OPGl 


P~T 

t — : — rL 


• OPG 


3 ‘ 4 T1 Ji . # 


2 *i 01 A MOUNTING HOLES 



1« , DUCT FLANGE 


3" SHAFT EXTENSIONS 
BOTH ENDS • DIA 


NOTE WHFN back and bottom openings are 
REQUIRED, MIXING BOX IS INVERTED 
(TOP AND BOTTOM OPENINGS ALSO AVAILABLE' 


INTERNAL 


FACE AND BYPASS DAMPER SECTIONS 

EXTERNAL 





vi i 

A I 


tfC. 


r 


f TOP MOUNTING HOLES ON BACK OF BLOWER 
CASING JNIT SlZfc 103 THRU 228 CANNOT BE 
USED "ITH THIS SECTION 


DIMENSIONS 

NOTE: WHEN SECTIONS ARE BOLTED TOGETHER ADD 1 8” FOR GASKETING. 


DIMENSIONS (Inches) 



p 


214 

64 

364 

64 


364 

64 

364 

€4 


6 I2H 
64 124 
74 124 
6 124 

•H 184 
64 124 
94 184 
94 184 
94 184 
114 244 
114 244 
IS4 314 
16H 394 
?0 394 

474 


2bH 
314 
414 
604 
394 
744 
S44 
694 
844 64 
884 7H 
1114 74 
1124 74 
1124 74 
1124 74 
1124 74 


964 1 23 

ii*J4 I n 
















UNIT ARRANGEMENTS 


LIFT HAND AIR INTAKE SHOWN RIGHT HAND OPPOSITE 


UNIT SIZCS 103 THRU 164 


SQUARED BLOWER SECTION 


UNIT SIZE 337 THRU 164 



BASIC UNIT W/PREMf AT 


'ARRANGEMENT NO. FOR RIGHT HAND AIR INTAKE. 


DIMENSIONS (Inc htt) 

i» I u* ! ir I u I 


l Li* Li Li* U Li U* It* 
_ _6°__ _S6 H 544 43 ~8,4 

104 314 31 394 ~M4 3IH 574 4514 644 

101 34H _4U4 434 _684 43* 62 504 684 

_ 201 284 lb 354 60 364 544 43 61V% 

101 43H 80 1?VT 77H S4H 724 61 4 794 

NOTE: FOR OVERALL UNIT 20S 314 38 394 64V, 394 574 464 644 

LENGTH ADD DIMENSIONS _ m 434 60 524 774 644 724 614 794 

OF ACCESSORIES NOT 2M 43H M 52V ^ 774 544 724 61 4 794 

mupwcinw IN ^ 217 43H 50 524 J74 * 544 7:4 614 794 

DIMENSION. _ 222 504 SI 594 044 644 824 714 894 

_ 22l_ 50*_ J» M4_ 144 _84H 824^ 714 894 

237 524 594 624 884 704~ 89 78 964 


It* I L10 I In* I Lit I Lit* 


237 S24 594 624 884 70 4 89 _ 78 964 644 71H 744 994 824 8*4 

141 6€4 734 76 1024 " 854 1054 92', 112 4 7 2 4 794 _824~ 1094 924 994 

150 73V, 804 834 114 954 1184 1024 1254 824 894~ 924 1224 1044 1114 

184 794 864 894 12*4 1074 135 1144 1424 1004 1074 I10H 1454 1284 USH 


♦ ADD 3*4" FOR EACH 3 OR 4 ROW COIL 


ACCESSORY ARRANGEMENTS 


^ _* * 

1224 1044 U14I > 

**V™T**\ os r>. 

°°X offa 

, QL <n 



riLTfH SECTION 
ONLY 



V.UV l/VV tww 

Q O' 0 



BHhBHBW 


ANGULAR 

FILTER 


HEAVY DUTY 
FILTER 



Raplaca jsiantk w ifb 0 "0" lor no Mtar», 1 for throwowoy lllltn l “2** fo 
cleonoblo f 1 Ifort or *'3" for claonablo higK velocity filtar. 



































































— — 





f 



FILTER DATA 





ANGULAR 


QUANTITY 


2-16* 25* 2 


4-16* 20* 2 


6- 16 « 20 * 2 


6-16 * 20 * 2 


6-16* 25* 2 


8-16 * 20 * 2 


6-20 * 25 * 2 


4-16 * 25* 2 


4-20 * 25 * 2 


8-20 * 25 * 2 


12-16* 25* 2 


12-20 * 25 * 2 


16-20 * 25 * 2 


24-20 * 20 * 2 



30-20 * 25 * 2 



HEAVY DUTY 

QUANTITY 

AREA 





9-20 * 25 * 2 


9-20 * 20 * 2 


6- 16 * 20 * 2 


4-16* 20* 2 


24-20 * 20 * 2 


24-20 * 25 * 2 


36-20 * 20 * 2 



36-20 * 25 * 2 



SPRING MOUNTS 
TYPES "BP” A ”CP’ 




VIBRATION ISOLATORS 


RUBBER IN SHEAR 
MOUNTS 
Type *■ RP'* 



D" DIA HOLES 

V 


RUBBER IN SHEAR 
HANGER 
TYPE ”RH*' 


• i 

‘ “■ 

i/ 

. L . 

%! 
^ 4r 

/ a- • 
/✓ 

Y 

// 

L 


SPRING HANGER 
TYPE "SH** 


\a 


a 

y\ 



-PROVISIO 
FOR "C" 
DIA 

HANGER 


ISOLATORS 


BP | CPI | CP2 | RP1 | RP2 RP3 I RP4 | RH2 I RH3 



2* 2* 2* 1H 2X 


♦operating height 


ISOLATOR LOCATIONS 


a 

’ 4 


FAN 


COIL 

1 

3 



2 4 


6 

FAN 

COIL 

ACC 

1 3 


s 


Q r% t 

_ -A 




WITHOUT ACCESSORIES 


WITH ACCESSORIES 

’TSTT* U S GOVERNMENT PRINTING OFFICE 1980-64 0 24 7 














































































































































